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ABSTRACT
We studied the long-term evolution of the spectral-temporal correlated properties
of the black hole candidate Swift J1753.5-0127 from the onset of its outburst until
2011 with the Rossi X-ray Timing Explorer (RXTE ). The source stayed most of its
lifetime during hard state, with occasionally transitioned to the hard intermediate
state. Similar to typical black hole transients, Swift J1753.5-0127 traces a clear hard
line in absolute rms - intensity diagram during the low hard state, with expected
highest absolute rms, while shows a clear turn during the hard intermediate state,
accompanied by lower absolute rms. Different from Cyg X-1, we found that frequency-
dependent time lag increased significantly in the 0.02 – 3.2 Hz band during state
transition in this source. The X-ray time lags in 0.02 – 3.2 Hz can therefore be used
as indicators of state transition in this source. Type-C QPO frequency is positively
related with its fractional rms and X-ray photon index, suggesting a moving inwards
disk/corona scenario. We discussed the physical interpretation of our results in our
paper.
Key words: binaries: close – stars: black holes – stars: low-mass – stars: oscillations
– X-rays: binaries
1 INTRODUCTION
Black hole low mass X-ray binaries (BH-LMXB) mostly are
transient systems in which a black hole accretes matters
from its companion star via an accretion disc. Black hole
transients (BHTs) spend most of their lifetime in quiescent
state at a luminosity below 1033erg/s, and show occasional
outbursts that lasts from weeks to months. During an out-
burst, the source luminosity can reach the Eddington limit,
and the energy spectral properties change dramatically, as
does the fast variability.
Low frequency quasi-periodic oscillations (LFQPOs) are
commonly observed in BHTs, which are defined as nar-
row, but not coherent, peaks in the Fourier power density
spectrum (PDS) computed from a corresponding lightcurve.
Their frequencies typically varying from few mHz to tens
⋆ E-mail: buqc@ihep.ac.cn
of hertz. In BH systems, LFQPOs are known as three
types: Type-A, B, and C (Casella et al. 2005; Motta et al.
2015). type-C QPOs are the most frequently observed type,
and tightly related to the state evolution (Belloni & Motta
2016).
Despite that the QPOs have been extensively stud-
ied for decades, their origin is under debate. There are
several models proposed to investigate the physical mech-
anism behind type-C QPOs: they generally consider ei-
ther instability in the accretion flow (Tagger & Pellat 1999;
Titarchuk & Osherovich 1999) or an effect of relativis-
tic precession within the accretion flow (Stella & Vietri
1999; Ingram et al. 2009). The orbital inclination depen-
dence of LFQPOs found in recent work suggested that
the type-C QPOs have a geometric origin (Motta et al.
2015; van den Eijnden et al. 2016), which makes the Lense-
Thirring (LT) precession model the most promising model in
explaining the origin of type-C QPOs. Ingram et al. (2009)
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proposed an updated truncated disk model based on LT pre-
cession to explain both type-C QPOs and their associated
noise. In this model, the type-C QPOs are produced from
the LT precession of the inner hot flow, while the associated
noise arises from the variations in the mass accretion rate.
However, the origin of type-B and type-A QPOs is much
less clear. No comprehensive model has been proposed for
type-B and type-A QPOs.
A clear pattern of X-ray spectral evolution of BHTs
is found in most systems when a hardness-intensity dia-
gram (HID) is applied, which is known as the q-shaped
HID (Homan et al. 2001). During an outburst, BHTs start
with low hard state (LHS) at low intensity and stay in
LHS over a wide range of luminosity before it turning into
the hard intermediate state (HIMS). During the LHS, the
X-ray spectrum is dominated by a hard power law com-
ponent with a photon index of ∼ 1.5 – 1.8, which is be-
lieved to originate from an optical thin corona (Homan et al.
2001; Done et al. 2007). Type-C quasi-periodic oscillations
(QPOs) with strong broad-band noise are usually observed
in LHS and HIMS and their frequency often increase with
source luminosity. The transition to soft intermediate state
(SIMS) from HIMS happens when the spectra become
softer. The root-mean-square (rms) variability amplitude in
the SIMS is weaker compared to the HIMS, with the ap-
pearances of type-A/B QPOs in the corresponding power
spectra. Type-A/B QPOs are often accompanied by weak
red noise, thereby makes them distinguishable from type-
C QPOs (Wijnands & van der Klis 1999; Remillard et al.
2002; Casella et al. 2005). The source turns into the high
soft state (HSS) when the disc component becomes domi-
nant in the energy spectra. With the decrease of luminos-
ity, the source turns into LHS again after passing through
the intermediate states in reverse. However, in some cases,
BHTs spend the whole outburst in the LHS/HIMS and never
transit to the HSS/SIMS (Capitanio et al. 2009), which is
generally referred as a “failed” outburst. For instance, the
2010 outburst of MAXI J1659-152 (Debnath et al. 2015),
the 2011 outburst of MAXI J1836-194 (Jana et al. 2016),
and the 2000 outburst of XTE J1118+480 (Chatterjee et al.
2016).
The relation between X-ray fast variability and spectral
state evolution in BHTs has been addressed in many work,
hence makes fast variability an indicator to trace the source
state during the outburst. Considerable work has been done
to study the state evolution of BHTs, suggesting that the
rms-intensity diagram (RID) provides a common framework
to describe accretion states in BHTs (Mun˜oz-Darias et al.
2014; Motta et al. 2017). The HSS usually occurs at rela-
tively high luminosity and is dominated by a thermal com-
ponent, while only weak/absent variability is seen in the
HSS. Compared to HSS, the disk/corona geometry in LHS
is less certain. All the important physical components can
be observed in the LHS, including accretion disk, hot plasma
(a corona or hot inner flow) and outflow, thereby makes it
possible to improve current accretion models by studying
long term spectral-temporal evolution in LHS. Prominent
fast variability is commonly observed in the LHS of BHTs,
which is generally combined of several noise ”breaks” and
occasionally presence of QPOs.
Swift J1753.5-0127 was discovered by Swift/Burst Alert
Telescope (BAT) on 2005 May 30 (Palmer et al. 2005) and
had been active since then before going into quiescence state
in 2016 November. After its discovery, the source spent most
of its outburst time in LHS, and occasionally evolves into
HIMS (Yoshikawa et al. 2015). However, the source did not
transit in to HSS like most BHTs and returned to LHS in-
stead (Soleri et al. 2013). No signatures of soft states are
found until 2015 March (Shaw et al. 2016), with the sub-
sequent follow-up observations from Swift X-ray Telescope
(XRT). Motivated by this unique feature, in this work, we fo-
cus on studying the long term variability properties of Swift
J1753.5-0127 during state transitions basing on the power
density spectra (PDS), the X-ray time lags, and energy spec-
tra analysis.
This paper is structured as follows: Observations and
data analysis are given in Section 2, and results are present
in Section 3. Detailed discussion is arranged in Section 4.
We briefly summarize our conclusions in Section 5.
2 OBSERVATIONS AND DATA ANALYSIS
2.1 Light curve and Hardness-Intensity Diagram
We analyzed all the archival Rossi X-ray Timing Explorer
(RXTE ) observations of Swift J1753.5-0127 from the onset
of its 2005 outburst until November 29, 2011, for a total
of 344 observations. For all the observations, energy spec-
tra and light curves were extracted by applying a standard
criteria: elevation angle > 10◦, pointing offset < 0.01 and
South Atlantic Anomaly exclusion times of 30 minutes, un-
der HEASOFT v6.24.
We used the overall 344 PCA observations to produce
the Standard 2 (STD2) light curve and the hardness in
Fig.a˜A˘A˘1, with background dead-time correction. The light
curve was computed from the STD2 channel 0 – 31 ( ∼ 2 –
15 keV) and the spectral hardness ratio was defined as the
ratio of count rates in the STD2 channel bands 11 – 20 (∼
6 – 10 keV) and 4 – 10 (∼ 3 – 6 keV). We used only PCU
2 data to calculate the count rate and colors.1In Fig.a˜A˘A˘2,
we plot the HID and RID of Swift J1753.5-0127, with the
total fractional rms amplitude averaged in 0.02 – 32 Hz fre-
quency range. QPO observations are marked with red stars
in Fig.a˜A˘A˘1 and Fig. 2.
2.2 Timing analysis
For each observation, power density spectrum (PDS) was
averaged from 32s-long stretches from the high time reso-
lution data mode in the energy range ∼ 2 – 15 keV (PCA
absolute channel 0-35), with a Nyquist frequency of 1024
Hz. We used the GHATS 2 package under IDL to create
the 32s-long stretches, then averaged them together. The
contribution of the Poissonian noise was subtracted accord-
ing to Zhang et al. (1995). The PDS were further converted
into square fractional rms (Belloni & Hasinger 1990) after
applying Leahy normalization (Leahy et al. 1983).
1 The response function variation from one observation to an-
other is ignored here, since the light curves were created in ap-
proximately energy bands.
2 http://www.brera.inaf.it/utenti/belloni/GHATS Pack-
age/Home.html
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Figure 1. X-ray light curve (up panel) and hardness (bottom
panel) evolution of Swift J1753.5-0127, from the onset of its 2005
outburst until November 29, 2011. Each point represents one PCA
observation. Intensity and hardness are defined in Section 2.2. The
red filled stars represent QPO observations.
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Figure 2. The hardness - intensity (left) and absolute rms - inten-
sity (right) diagrams of Swift J1753.5-0127. Each point represents
one PCA observation. The absolute rms was calculated in 0.02 –
32 Hz frequency band. The red filled stars mark the QPO obser-
vations and the black arrow indicates the evolution path. The low
hard state (grey dot) and hard intermediate state (black dot) are
distinguished by dash line in the figure.
PDS fittings were taken under the xspec (version
12.10.0c), by applying a one-to-one energy-frequency conver-
sion with a unit response. We used a multi-Lorentzian func-
tion model to fit all the PDS. In particular, the broad band
noises are fitted with two broad zero-centered Lorentzians
(L1 and L2), occasionally low frequency humps (Lh) are fit-
ted with broad Lorentzian and the QPOs (LQPO) are fitted
with narrow Lorentzian. Errors on the fit parameters were
determined at 1σ confidence level. Examples of six PDS from
different source states are shown in Fig. 3.
In this work, we focus our temporal variability study
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Figure 3. Fits to six representative PDS of Swift J1753.5-0127.
The QPO (LQPO), hump (Lh ), noise components (L1 and L2)
and the source state are labeled in the plots, together with the fit-
ting functions. Figure A-F are arranged according to the temporal
sequence, corresponding to ObsID 91094-01-01-04, 91423-01-02-
00, 91423-01-06-04, 93105-02-02-00, 95105-01-15-00 and 95105-01-
13-03 separately.
on the low frequency band. Hence, the total integrated rms
was averaged in the frequency band 1/32 – 32 Hz. For QPO
study, only peaks with significance > 3σ were selected for
further analysis.
Time lags are widely used techniques in analyzing sig-
nals detected in different energy bands, with the applica-
tion of the cross-spectra to measure the delays at different
timescales. The average X-ray time lag in the 3.2 – 10 Hz
range has drawn attention in Cyg X-1, which is thought to
be related with state transitions (Pottschmidt et al. 2000,
2003). Swift J1753.5-0127 is found being similar to Cyg X-1
in several ways, for instances, both sources experienced fre-
quent spectral softenings and hardenings during outburst,
both failed to detect type-C QPOs during hard intermediate
states, and followed similar spectral parameters correlations
(Pottschmidt et al. 2003; Soleri et al. 2013). Motivated by
their work, we computed two concurrent light curves from
a low-energy (∼ 2 – 6 keV) and a high-energy channels (∼
6 – 15 keV), and averaged their time lag in the 3.2 – 10 Hz
range. To make a further comparison with other frequency
bands, we measured the time lags in the 0.02 – 3.2 Hz, 10
– 20 Hz and 0.02 – 32 Hz bands as well. The QPO time lag
is averaged in νQPO ± FWHM/2, νQPO is the QPO centroid
frequency and the FWHM is its full width at half maximum.
MNRAS 000, 1–30 (2019)
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2.3 Spectral analysis
For spectra analysis, the RXTE/PCU 2 (3.0 – 25 keV)
and HEXTE-B (20 – 200 keV) energy spectra were com-
bined through a scaling factor. Background and dead-time
corrections were applied separately to the two instruments.
All the spectra were extracted with the HEASOFT version
6.24. When selecting HEXTE data, only observations taken
from the instruments actively rocking period were consid-
ered. Since cluster A failed to rock since 2006 October. Only
data from cluster B was included in this work, thereby makes
a total of 189 observations by the time cluster B stopped
rocking in 2009 December.
All spectra fits were carried out using the xspec
12.10.0c package, in which the best-fitting model is eval-
uated using the minimum χ2 techniques. The interstellar
absorption (tbabs) was fixed to the averaged column density
value (NH = 2.0 × 10
21cm−2), as suggested by Froning et al.
(2014). A systematic error of 0.6% was added, given the un-
certainties in the instrument calibration.
The energy spectra of BHTs are generally described by
a combination of blackbody and power law components. To
find the proper components for the energy spectra, we per-
formed several trails. When applied spectra fitting during
the hard state, we modeled the hard spectra with a simple
absorbed broken powerlaw (bknpow), or a cutoffpl, or a pow-
erlaw model. However, the break point in bknpow model was
constantly insensitive to the model and sometimes a power-
law model can not fit the hard component. Therefore, a cut-
offpl model was introduced to fit the hard spectra. When the
e-folding energy cutoff can not be well constrained, we fix
the cutoff energy at 1 MeV3. An additional disk blackbody
(diskbb) and sometimes a gaussian emission line (gaussian)
were required at low energies in addition to cutoffpl. A diskbb
component was included in all the fits to get consistent fit-
ting results. In the cases of whether to add a gaussion line,
we used an F-test to have an indication of the improvement
of the fits (Protassov et al. 2002). Errors on the fit parame-
ters were determined at 1σ confidence level.
3 RESULTS
In this section, we first study the long term evolution of Swift
J1753.5-0127 basing on X-ray light curve and HID (Section
3.1), then we discuss the temporal-spectral correlated prop-
erties basing on fitting parameters, i.e., the X-ray time lags
and the photon index correlations during the state transi-
tions (Section 3.2).
3.1 Outburst evolution
In Fig. 1, the overall light curve shows a fast rise (first two
observations) and exponential decay, corresponding to an in-
crease in the hardness ratio (from 0.62 to 0.72), suggesting
that the source is undergoing the LHS. During this time, a
number of type-C QPOs (red stars) was observed, charac-
terized with a strong associated flat-top noise in the corre-
sponding PDS.
The source follows a hard line in the RID from the onset
3 In this case, a cutoffpl model can be used as a powerlaw model
of the outburst, with the absolute rms decreasing from 142
cts/s to ∼ 100 cts/s (fractional rms from ∼ 27% to ∼ 22% in
Fig. 4). The source keeps hardening until MJD 54600, after
which the spectrum gradually softens for several times. A
apparent soften occurs near MJD 55338, where the source
reaches its lowest hardness (hardness ∼ 0.35, see Fig. 2),
corresponding to a highest photon index (Γ ∼ 2.1) and a
lowest fractional rms (∼ 12%). However, the fractional rms is
significantly high compared to the soft state ( a few percent),
revealing that the source has evolved into the HIMS instead
of soft state.
In Fig. 2, Swift J1753.5-0127 traces a clear hard line in
RID at the beginning of observations (red stars), with ex-
pected highest absolute rms. By extending this line to lower
intensity (black line), we found a clear turn below ∼ 100
cts/s/PCU2, from where the RID split into two tracks. One
track mostly follows the hard line, the other goes to the right
side of the line. After applying energy spectra analysis, we
found that the photon index (Γ) of most outsiders are higher
than 1.7 (see black dots in Fig. 6), with hardness less than
0.6. Meanwhile, their fractional rms experienced a sudden
drop during that time (second panel in Fig. 4, dash line
interval). Following Mun˜oz-Darias et al. (2011); Soleri et al.
(2013), we therefore identify those observations as HIMS
(black dot) in Fig. 2.
3.2 Spectral-temporal correlations
In Fig. 4, we plot the hardness ratio, total fractional rms
(rmstotal), rms of the two broad noise components (L1 and L2)
and photon index (Γ) as a function of time. The source ex-
perienced several small risings during the whole observation,
in which there were obvious spectra softenings (increase of
Γ and decrease of total rms). When the hardness ratio drops
from ∼ 0.7 to ∼ 0.35 near MJD 55337, the corresponding
(Γ) significantly increases from ∼ 1.7 to ∼ 2.1. Meanwhile,
the total rms decreases from ∼ 20% to ∼ 12%, all suggesting
a transition to HIMS. However, the source failed to evolve
to the soft state, considering the remaining high total rms
(∼ 12%).
In Fig. 4, except the decaying stage of the outburst,
one can see that the total rms (rmstotal) changes consistently
with the hardnes ratio and contrarily to the photon index
Γ, characterizing a decrease in Comptonized emission dur-
ing spectral softenings (Γ increase). During the LHS, in the
cases of QPO observations at the beginning of outburst, the
rms of flat-top noise (L1, red cross) slightly decreases with
the hardness, while the rms of high frequency noise (L2,
blue cross) increases with hardness. For the rest of the ob-
servations in LHS, the PDS can be well explained by two
noise components, except that a hump appeared when the
source transitioned to HIMS. Both L1 and L2 evolve similar
to rmstotal in the plots. However, when the source transi-
tioned into HIMS, L2 became undetectable in some obser-
vations, and the PDS can be described by a single zero-
centered Lorentzian. Therefore, we excluded those observa-
tions in the rmsi - time correlation (see the 3rd panel in Fig.
4).
In Fig. 5, we plot the X-ray time lags averaged between
∼ 2 – 6 keV and ∼ 6 – 15 keV as a function of time. The
plots show that the averaged total time lag (0.02 – 32 Hz,
τtotal, 2nd panel) increases significantly when spectra soften.
MNRAS 000, 1–30 (2019)
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Figure 4. The hardness, total fractional rms (rmstotal), noise fractional rms (rms1 and rms2)and photon index (Γ) as a function of time
(from the top to bottom). Each point represents one observation. The red crosses in the third panel represent the fractional rms of the
low frequency noise component (L1) and the blue ones represent the high frequency noise (L2). The HIMS interval and the beginning
part of the outburst are highlighted by dash lines.
Motivated by Pottschmidt et al. (2000), we divided the fre-
quency band into several sub-bands, 0.02 – 3.2 Hz, 3.2 – 10
Hz and 10 – 20 Hz and computed the time lags in the same
energy bands. The results suggest that the time lag averaged
in 0.02 – 3.2 Hz (τ1) contributed the most for the rise in the
total time lag, while 3.2 – 10 Hz (τ2) and 10 – 20 Hz (τ3)
time lags show a roughly constant evolution with time.
To give a better illustration, we further plot the τ1 (0.02
– 3.2 Hz) as a function of Γ in Fig. 6. It is very interesting to
find that almost only hard lags are found when the source
transited to HIMS (black dots), while zero lags are found
during LHS.
Among the 344 observations, we found 46 LFQPOs,
with most of which were detected at the beginning of the
outburst, identifying as red stars in the figures. All the LFQ-
POs were recognized as type-C QPOs, given by the accom-
pany of the flat-top noise and the corresponding source state.
The QPOs are all detected in the low hard state, with the
centroid frequency ranging from 0.1 to 0.9 Hz. In Fig. 7,
we plot the QPO fractional rms (rmsQPO), photon index
and time lag τQPO as a function of QPO centroid frequency
(νQPO).
The QPO rms (rmsQPO) and photon index (Γ) both pos-
itively increase with νQPO, from ∼ 5% to ∼ 12% and from
∼ 1.4 to ∼ 1.6. The QPO time lag generally shows a hard
lag and decreases with νQPO and Γ, from ∼ 50 ms to ∼ 0,
despite of the errors. To investigate how QPO rms changes
with spectral hardness, in Fig. 8, we plot the QPO rms as
a function of Γ. Despite the errors, the QPO rms seems to
increase with Γ.
4 DISCUSSION
Using archival RXTE data, we present a long-term spectral-
temporal correlations of the black hole candidate Swift
J1753.5-0127 from July 2, 2005 until November 29, 2011.
In this work, we focused on the fast variability properties
(rms, time lags, photon index) during its state transitions,
and found that both the RID and time lag averaged in 0.02 –
3.2 Hz can be used as an indicator to trace the state changes
in this source. Unlike most BHTs, type-C QPOs were only
found in the low hard state of Swift J1753.5-0127, while their
centroid frequencies increase when spectra soften.
The HID and RID are widely used in BHTs to study
the spectral evolution, in which both the hardness ratio and
fractional rms are independent of spectral models. Similar
to GX 339-4 (Mun˜oz-Darias et al. 2011), Swift J1753.5-0127
traces a hard line in RID during the LHS, with expected
highest absolute rms, while it shows a clear turn during the
HIMS, accompanied by lower absolute rms (Fig. 2). More-
over, like most of the BHTs, the total rms is correlated with
hardness ratio during HIMS (top and 2nd panels in Fig. 4)
(Belloni et al. 2011). Although we observed several spectral
hardenings and softenings in this source, we see that these
observations follow a precise path in the RID. These results
support the idea that the value of hardness ratio and the
position in the RID are the indicators of spectral transitions
to the HIMS.
Similarities between Swift J1753.5-0127 and Cyg X-1
have been addressed in many works, both of them show
frequency spectral softenings and hardenings during the
“failed transitions” and are unable to observe type-C QPOs
in the HIMS. A similar correlation between photon indices
of broken power law has been reported for both sources
(Soleri et al. 2013; Pottschmidt et al. 2000). In Section 3.2,
we studied the time lag evolution in terms of several fre-
quency bands, and found that the time lag increase signifi-
cantly in the 0.02 – 3.2 Hz band during HIMS. Besides, al-
most always hard lags are found during HIMS and increase
with photon index Γ. The origin of time lag in the BHTs are
not yet well understood, it is widely believed that the time
lag is scaled with the length of the region which gives birth
MNRAS 000, 1–30 (2019)
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Figure 5. Hardness and X-ray time lags as a function of time. The lags are calculated between ∼ 2 – 6 keV and ∼ 6 – 15 keV. From
the top to bottom, the X-ray time lags are averaged in the 0.02 – 32 Hz, 0.02 – 3.2 Hz, 3.2 – 10 Hz and 10 – 20 Hz frequency bands,
separately. The HIMS interval is indicated by dash lines.
Figure 6. X-ray time lag in 0.02 – 3.2 Hz frequency band as
a functions of photon index. The LHS and HIMS are plotted as
grey and black dots separately.
to the observed photons. Hard lag during the HIMS suggests
that the geometry of the disk-corona changes and some part
of the source becomes larger in HIMS. Nowak et al. (2002)
suggested an enlarging disk radius with a softening spectrum
for a jet-like model to explain the increasing time lag in GX
339-4, in which the time lags generated from the propagation
along the jet.
Compare the evolution of PDS (Fig. 3) and spectral
fitting parameters together, we found that the whole PDS
shifted to higher frequency when spectra softened. Mean-
while, the time lag increases in 0.02 – 3.2 Hz band. The
0.02 – 3.2 Hz band is dominated by the flat-top noise L1 in
the PDS. When the source transitioned to HIMS, the high
frequency noise L2 was suppressed by the occasional appear-
ance of the Lh and became undetectable when Γ > 2.0. Al-
though no type-C QPOs has been found in the HIMS, Lh
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Figure 7. QPO rms, photon index and time lag as a function of
QPO frequency (from top to bottom).
was found processing similar properties with type-C QPOs
compared to other BHTs (Soleri et al. 2013), suggesting the
black hole nature of the compact object. Besides, the type-C
QPOs found in this source, with sometimes accompany of
second harmonics, featuring the frequency modulation found
in Bu et al. (2019). A decreasing time lag with a increasing
centroid frequency for type-C QPOs has been reported in
GRS 1915+105 when frequency < 2 Hz (Zhang et al. 2017).
They suggested that the QPO time lag is dominated by the
Compton effect in the corona and can be explained by a
truncated accretion disk model. While the type-C QPOs ori-
gins from the Lense-Thirring precession of a hot inner flow
within a truncated disk, the flat-top noise arises from the
variations of mass accretion rate propagating inwards from
the outer region of the accretion flow (Ingram et al. 2009,
2010). During the LHS, when the accretion disk move in-
wards, the disk temperature and QPO frequency increase,
MNRAS 000, 1–30 (2019)
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Figure 8. QPO fractional rms as a function of photon index.
the region of corona decreases, causing a decreasing time
lag. This could also explain the increase hard lag in the 0.02
– 3.2 Hz bands, since the photons from the inner region of
the accretion flow is softer than the ones from outer region
of the accretion flow.
However, detailed spectral analysis had been performed
in previous work, and suggested a cool inner disc ex-
tending near or close to the ISCO of Swift J1753.5-0127
(Hiemstra et al. 2009; Mostafa et al. 2013). In this geome-
try, the type-C QPOs can either generate from the accre-
tion disc or the hot corona. In principle, the hard lags can
be caused by the propagating fluctuations on the accretion
disc. In this case, the timescale of the hard lag should be
in order of seconds (Kotov et a. 2001), which is much larger
than the case we found (less than 50 ms). On the other
hand, the hard lags could be caused by the Compton effect
in the corona, which will generate time lags in order of ms.
In this scenario, the type-C QPOs are probably originated
from the corona, which is suggested in Belloni et al. (2011).
The QPO rms reaches its maximum fractional rms around
Γ = 1.55 during LHS, implying there might be more than
one component contributing to the QPO variability. How-
ever, more detailed study is needed to test this hypothesis.
5 CONCLUSION
We studied the evolution of outburst, the best fit PDS pa-
rameters, the X-ray time lags, the spectral parameters of
the black hole candidate Swift J1753.5-0127 with RXTE for
more than 6 years. The source spent most of time in LHS,
with frequency hardenings and softenings, and transitioned
to HIMS near MJD 55337. We systematically study the long-
term spectral-temporal correlated properties in a sample of
344 observations.
Swift J1753.5-0127 traces a clear hard line in RID dur-
ing the LHS, with expected highest absolute rms, while
shows a clear turn during the HIMS, accompanied by lower
absolute rms. Like most of the BHTs, the total rms is cor-
related with the hardness ratio during HIMS. These results
support the idea that the value of hardness ratio and the
position in the RID can be used an indicators to trace the
state transitions in Swift J1753.5-0127.
Different from Cyg X-1, we found that frequency-
dependent time lag increased significantly in the 0.02 – 3.2
Hz band during state transitions. The 0.02 – 3.2 Hz time
lag becomes positive and increases with photon index when
the source turns into HIMS, which suggested that 0.02 – 3.2
Hz time lag can be used as an indicator of state transition.
QPO frequency correlates with its fractional rms and X-ray
photon index and anti-correlates with the QPO time lag,
featuring a moving forwards disc/corona model frame.
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APPENDIX
Here we report four tables (Table 1 - 4) in which we show
the averaged fractional rms, time lags, QPO parameters, as
well as the best-fitting parameters of energy spectra for all
the observations.
Table 1. Integrated fractional rms computed from the power density spectra extracted from the RXTE/PCA observations
of Swift J1753.5-0127. The details on the extraction of the PDS and on the fitting procedures are described in Section 2.2.
For each observation, the table shows the total fractional rms (rmstotal), rms of L1 (rms1) and L2 (rms2) with 1σ errors.
Obs. ID MJD rmstotal (%) rms1 (%) rms2 (%)
91094-01-01-00 53553.1 25.22±0.21 13.96±0.69 11.16±0.49
91094-01-01-01 53555.2 26.24±0.14 14.40±0.42 11.54±0.21
91094-01-01-02 53555.6 26.49±0.14 14.60±0.41 11.62±0.22
91094-01-01-03 53556.2 26.52±0.14 14.39±0.36 12.07±0.16
91423-01-01-04 53557.2 26.36±0.13 13.54±0.32 11.79±0.19
91094-01-01-04 53557.5 26.86±0.13 13.77±0.35 12.05±0.15
91423-01-01-00 53558.3 26.91±0.12 12.81±0.35 11.82±0.14
91094-01-02-01 53559.7 26.47±0.15 13.16±0.48 11.87±0.21
91094-01-02-00 53560.5 26.84±0.10 13.59±0.37 12.02±0.12
91094-01-02-02 53561.5 26.43±0.14 12.83±0.59 11.89±0.23
91094-01-02-03 53562.6 26.69±0.14 12.43±0.47 12.28±0.20
91423-01-02-00 53563.1 26.47±0.16 11.79±0.74 11.51±0.26
91423-01-02-05 53563.5 26.72±0.14 11.78±0.67 11.83±0.22
91423-01-02-06 53564.9 26.23±0.15 12.15±0.63 12.10±0.18
91423-01-03-00 53567.1 26.49±0.13 11.15±0.93 11.51±0.23
91423-01-03-07 53568.0 26.43±0.11 10.60±0.73 11.90±0.15
91423-01-03-02 53568.6 26.60±0.19 11.27±0.57 12.31±0.24
91423-01-03-03 53569.8 26.14±0.21 12.08±0.91 11.52±0.31
91423-01-03-04 53570.5 26.20±0.17 11.05±0.71 11.54±0.30
91423-01-03-06 53572.9 25.57±0.16 10.56±0.86 11.80±0.29
91423-01-04-00 53573.9 26.41±0.21 10.97±0.66 11.27±0.28
91423-01-04-01 53574.7 26.04±0.18 10.62±0.65 12.41±0.27
91423-01-04-02 53575.5 25.58±0.16 9.00±0.93 11.52±0.26
91423-01-04-03 53576.8 25.89±0.29 9.22±1.45 11.94±0.29
91423-01-04-04 53577.8 26.04±0.19 10.49±0.92 11.39±0.29
91423-01-04-05 53578.2 25.23±0.34 8.48±1.06 11.59±0.35
91423-01-05-01 53583.6 25.25±0.21 10.36±1.93 13.29±1.01
91423-01-05-02 53585.7 25.93±0.77 10.21±1.23 12.65±0.49
91423-01-06-00 53587.6 25.21±0.19 9.16±1.80 12.98±0.46
91423-01-06-01 53589.5 25.63±0.39 11.11±1.47 14.37±0.70
91423-01-06-05 53590.8 24.29±0.71 8.77±2.16 14.08±1.54
91423-01-06-04 53591.1 25.10±0.51 13.72±0.83 15.33±0.58
91423-01-06-06 53591.8 24.41±0.35 11.65±2.62 14.36±0.98
91423-01-06-07 53591.9 24.31±0.36 10.83±0.74 14.11±0.41
91423-01-06-03 53593.2 25.08±0.20 12.06±0.43 14.88±0.20
91423-01-07-00 53595.7 24.53±0.39 9.94±3.74 13.24±0.02
91423-01-07-01 53597.3 25.49±0.38 10.80±2.01 14.59±0.69
91423-01-08-00 53601.4 25.06±0.25 11.58±3.20 13.74±0.63
91423-01-08-01 53603.4 24.79±1.01 12.39±1.20 12.93±0.19
91423-01-08-02 53605.5 23.87±0.24 20.92±0.46 13.20±0.50
91423-01-08-03 53607.3 24.33±0.24 21.38±0.33 13.26±0.35
91423-01-09-00 53612.8 24.81±0.25 22.20±0.27 13.17±0.23
91423-01-10-00 53619.7 24.04±0.24 20.99±0.38 13.71±0.49
91423-01-11-00 53623.8 24.17±0.24 20.93±0.34 14.13±0.88
91423-01-11-01 53627.4 24.31±0.24 20.97±0.35 14.34±0.32
91423-01-12-00 53630.3 24.89±0.25 21.37±0.26 15.00±0.33
91423-01-12-01 53634.2 24.55±0.25 20.19±0.36 15.76±0.34
91423-01-13-00 53638.6 24.69±0.25 20.98±0.74 16.68±0.37
91423-01-13-01 53641.6 24.35±0.24 21.22±0.84 15.72±0.43
91423-01-14-01 53649.3 24.09±0.24 20.39±0.49 15.61±0.48
91423-01-15-00 53652.7 24.58±0.25 21.92±0.50 14.22±0.43
91423-01-15-01 53654.6 24.55±0.25 21.72±0.64 14.20±0.54
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Table 1 (cont’d)
Obs. ID MJD rmstotal (%) rms1 (%) rms2 (%)
91423-01-16-00 53658.4 22.75±0.23 19.16±0.59 13.81±0.64
91423-01-16-01 53662.8 24.52±0.25 20.42±0.55 15.88±0.73
91423-01-17-00 53665.6 23.79±0.24 20.71±0.44 14.43±0.53
91423-01-17-01 53670.7 23.66±0.24 20.64±0.60 14.20±0.76
91423-01-18-00 53676.5 24.90±0.25 21.22±0.43 16.42±0.30
91423-01-19-00 53680.3 25.00±0.25 21.61±0.40 15.49±0.49
91423-01-19-01 53684.2 22.99±0.23 19.80±0.95 14.60±5.25
91423-01-20-00 53687.3 24.25±0.24 21.00±0.59 15.31±0.54
91423-01-20-01 53690.3 24.84±0.25 20.61±0.52 17.53±0.35
91423-01-21-00 53693.9 24.02±0.24 20.59±0.73 16.51±0.41
91423-01-21-01 53697.4 24.07±0.24 21.20±0.50 14.30±0.50
91423-01-22-00 53700.8 24.74±0.25 21.02±0.50 16.20±0.43
91423-01-22-01 53702.7 24.90±0.25 21.94±0.73 15.48±0.45
91423-01-23-00 53791.7 24.11±0.24 23.62±1.10 12.16±1.27
92404-01-02-00 53805.4 24.55±0.25 21.28±0.63 15.00±1.31
92082-02-01-00 53818.7 25.00±0.25 22.48±0.62 14.76±0.47
92404-01-03-00 53958.5 22.99±0.23 20.18±0.91 14.28±0.64
93105-01-01-00 54226.9 25.13±0.25 21.11±0.32 16.07±0.46
93105-01-02-00 54233.7 25.25±0.25 21.86±0.37 15.24±0.32
93105-01-03-00 54239.6 25.30±0.25 21.44±0.39 16.15±0.47
93105-01-04-00 54247.7 24.59±0.25 21.14±0.41 15.27±0.43
93105-01-05-00 54256.7 24.68±0.25 21.11±0.45 15.62±0.41
93105-01-06-00 54262.6 24.62±0.25 21.15±0.79 15.83±0.69
93105-01-07-00 54276.6 25.31±0.25 20.85±0.63 17.59±0.61
93105-01-08-00 54282.9 25.31±0.25 22.08±0.38 15.45±0.32
93105-01-09-00 54289.9 25.01±0.25 22.18±0.42 14.72±0.44
93105-01-10-00 54296.7 24.70±0.25 21.03±0.40 15.26±0.61
93105-01-10-01 54297.1 24.70±0.25 21.90±0.57 13.95±0.55
93105-01-11-00 54303.7 24.81±0.25 20.79±0.49 16.15±0.57
93105-01-11-01 54303.8 23.50±0.24 20.05±1.33 15.26±1.22
93105-01-12-00 54310.4 29.02±0.29 26.46±0.51 17.66±0.26
93105-01-14-00 54324.4 25.19±0.25 21.50±0.31 15.78±0.42
93105-01-15-00 54332.5 24.95±0.25 20.95±0.53 16.49±0.41
93105-01-16-00 54338.4 25.69±0.26 22.00±0.48 16.63±0.40
93105-01-17-00 54344.5 25.06±0.25 21.02±0.39 16.06±0.34
93105-01-18-00 54352.4 24.67±0.25 21.12±0.46 15.45±0.51
93105-01-19-00 54359.2 28.32±0.28 24.73±0.44 18.05±0.32
93105-01-20-00 54366.3 25.76±0.26 21.93±0.68 17.20±0.69
93105-01-21-00 54374.4 24.24±0.24 20.30±0.46 15.93±0.41
93105-01-22-00 54380.4 24.93±0.25 20.99±0.30 15.82±0.94
93105-01-23-00 54387.3 25.31±0.25 21.79±0.45 16.01±0.45
93105-01-24-00 54396.3 24.97±0.25 21.59±0.36 15.38±0.39
93105-01-25-00 54402.2 24.13±0.24 20.39±0.37 15.35±0.29
93105-01-26-00 54408.3 23.42±0.23 19.46±0.53 15.68±0.42
93105-01-27-00 54415.0 24.40±0.24 20.34±0.35 15.69±0.56
93105-01-28-00 54424.0 25.63±0.26 21.69±0.43 16.59±0.36
93105-01-29-00 54433.1 24.70±0.25 21.14±0.44 15.73±0.48
93105-01-30-00 54476.1 25.47±0.25 21.89±0.26 16.21±0.22
93105-01-31-00 54511.8 24.60±0.25 20.03±0.40 16.73±0.43
93105-01-32-00 54518.9 25.03±0.25 21.45±0.43 15.44±0.74
93105-01-33-00 54525.2 24.09±0.24 20.61±0.43 14.61±0.35
93105-01-34-00 54533.9 24.64±0.25 21.78±0.44 13.85±0.89
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Table 1 (cont’d)
Obs. ID MJD rmstotal (%) rms1 (%) rms2 (%)
93105-01-35-00 54541.1 22.98±0.23 18.96±1.21 15.16±1.10
93105-01-36-00 54547.8 25.37±0.25 21.87±0.53 16.39±0.34
93105-01-37-00 54553.9 25.39±0.25 20.21±0.62 18.60±0.64
93105-01-38-00 54560.8 25.79±0.26 21.93±0.49 16.47±0.72
93105-01-39-00 54568.7 27.46±0.27 22.96±0.42 18.23±0.48
93105-01-40-00 54576.1 24.67±0.25 22.02±0.37 14.03±0.49
93105-01-41-00 54582.8 24.34±0.24 20.55±0.30 15.29±0.48
93105-01-42-00 54589.0 24.14±0.24 20.83±0.35 14.54±0.33
93105-01-43-00 54597.8 24.80±0.25 20.98±0.36 15.71±0.34
93105-01-44-00 54603.8 24.07±0.24 20.23±0.37 15.32±1.59
93105-01-45-00 54610.4 25.47±0.25 22.15±0.43 15.26±0.89
93105-01-46-00 54616.7 25.35±0.25 21.30±0.33 16.18±0.47
93105-01-47-00 54625.5 23.78±0.24 20.91±0.44 13.43±0.35
93105-01-48-00 54630.6 23.93±0.24 19.24±0.52 15.72±0.96
93105-01-49-00 54638.6 23.21±0.23 19.87±0.38 13.80±0.71
93105-01-50-00 54646.5 23.60±0.24 20.98±0.16 12.40±0.54
93105-01-51-00 54653.6 23.54±0.24 21.18±0.47 12.16±0.43
93105-01-52-00 54659.3 22.46±0.22 20.42±0.33 11.05±0.81
93105-01-53-00 54666.5 23.27±0.23 20.93±0.23 11.39±0.57
93105-01-54-00 54673.6 22.90±0.23 21.13±0.24 10.73±0.45
93105-01-55-00 54680.7 23.42±0.34 12.74±0.38 11.39±0.48
93105-01-56-00 54688.9 22.51±0.23 20.03±0.18 10.54±1.08
93105-01-57-01 54693.1 21.48±0.21 20.70±0.89 8.54±1.38
93105-01-57-00 54693.2 22.53±0.23 20.48±1.00 11.01±1.10
93105-01-58-00 54701.3 21.93±0.22 19.92±0.41 10.31±1.52
93105-01-59-00 54709.2 22.50±0.22 19.88±0.63 11.25±1.15
93105-01-60-00 54715.1 22.91±0.23 19.14±1.10 12.70±0.74
93105-01-61-00 54721.4 23.02±0.23 19.97±2.76 12.40±2.29
93105-02-01-00 54729.9 22.40±0.22 21.27±0.34 9.37±0.61
93105-02-02-00 54737.6 22.59±0.23 20.56±0.07 11.61±0.27
93105-02-03-00 54745.3 22.44±0.27 14.58±0.36 11.47±0.42
93105-02-04-00 54750.3 23.20±0.27 15.43±1.29 14.19±1.38
93105-02-05-00 54758.0 21.88±0.22 6.66±2.03 9.75±0.88
93105-02-06-00 54765.1 22.68±0.23 20.67±0.39 10.68±0.95
93105-02-07-00 54771.3 23.23±0.32 14.02±1.96 14.20±0.44
93105-02-08-00 54777.2 23.08±0.23 20.20±0.57 13.04±0.85
93105-02-09-00 54785.1 22.52±0.23 19.64±0.42 12.09±0.84
93105-02-10-00 54793.2 22.64±0.26 15.08±0.32 13.59±0.32
93105-02-11-00 54798.3 22.30±0.22 20.00±0.39 11.41±0.54
93105-02-12-00 54841.0 22.48±0.22 20.25±0.22 11.37±0.40
93105-02-13-00 54849.9 22.68±0.23 17.97±0.58 14.70±0.51
93105-02-14-00 54857.8 22.36±0.22 21.89±0.23 9.26±0.71
93105-02-15-00 54863.0 21.76±0.22 20.67±0.53 9.56±0.73
93105-02-16-00 54870.6 22.17±0.22 19.74±0.78 11.97±0.80
93105-02-17-00 54876.5 22.70±0.23 21.42±0.32 10.22±0.54
93105-02-18-00 54885.4 22.47±0.22 20.77±0.37 10.42±0.73
93105-02-19-00 54890.8 22.79±0.23 16.87±0.36 16.03±0.26
93105-02-20-00 54899.0 23.03±0.23 17.65±0.31 14.79±0.31
93105-02-21-00 54905.8 22.49±0.22 20.84±0.24 10.27±0.53
93105-02-22-00 54912.7 21.83±0.22 19.03±0.32 11.49±0.50
93105-02-23-00 54917.4 23.17±0.23 17.90±0.45 13.83±0.32
93105-02-23-01 54917.4 22.49±0.22 17.52±0.72 14.78±0.38
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Table 1 (cont’d)
Obs. ID MJD rmstotal (%) rms1 (%) rms2 (%)
93105-02-24-00 54927.7 23.29±0.23 20.70±0.55 12.03±0.90
93105-02-25-00 54932.3 24.87±0.25 21.01±0.57 14.61±0.95
93105-02-26-00 54941.7 22.79±0.23 19.57±0.52 12.83±0.77
93105-02-27-00 54946.8 23.07±0.23 20.14±0.56 12.41±1.03
93105-02-29-00 54960.6 24.96±0.25 21.56±0.13 14.31±1.44
93105-02-30-00 54966.1 23.51±0.24 19.67±2.02 14.32±1.85
93105-02-30-01 54966.2 23.74±0.24 20.61±1.06 13.18±1.42
93105-02-31-00 54976.5 24.03±0.24 20.23±0.75 14.70±1.84
93105-02-32-00 54984.2 24.28±0.24 21.17±0.44 13.34±1.14
93105-02-33-00 54991.7 24.29±0.24 21.19±9.13 13.50±1.27
93105-02-34-00 54996.8 24.27±0.24 20.80±0.48 13.68±0.89
93105-02-35-00 55003.6 23.61±0.24 19.97±0.55 13.98±0.73
93105-02-36-00 55009.4 23.22±0.23 17.87±3.39 15.97±1.81
93105-02-37-00 55016.4 23.37±0.23 20.14±0.60 13.21±1.14
93105-02-38-00 55025.6 22.13±0.22 20.15±0.35 10.99±0.55
93105-02-40-00 55038.5 22.83±0.23 21.04±0.34 10.50±0.59
93105-02-41-00 55046.4 22.76±0.23 20.22±0.63 11.35±1.09
93105-02-42-00 55052.4 21.91±0.22 17.61±3.78 14.12±1.39
93105-02-43-00 55058.5 23.46±0.23 12.60±1.07 20.40±7.61
93105-02-44-00 55067.5 22.29±0.22 13.36±0.92 18.74±1.30
93105-02-46-00 55081.3 21.79±0.22 17.53±0.55 14.26±0.44
93105-02-47-00 55086.5 22.54±0.23 17.56±0.32 14.67±0.29
93105-02-48-00 55095.3 22.36±0.22 17.27±2.18 16.10±1.64
93105-02-50-00 55107.2 24.20±0.24 17.75±1.03 17.52±0.59
93105-02-52-00 55125.0 22.79±0.23 16.32±0.63 15.61±0.28
93105-02-54-00 55136.3 24.73±0.25 18.97±0.55 16.95±2.34
93105-02-55-00 55142.2 24.22±0.24 18.15±0.65 16.84±0.72
93105-02-56-00 55149.2 23.27±0.23 18.57±0.68 14.80±0.75
93105-02-57-00 55155.2 22.81±0.23 18.05±0.61 14.61±0.63
93105-02-58-00 55163.9 19.65±0.20 16.33±0.67 10.43±0.37
93105-02-45-00 55212.8 24.17±0.24 19.73±0.69 14.90±0.99
93105-02-49-00 55222.0 22.50±0.22 18.01±0.72 14.08±1.44
93105-02-51-00 55225.9 19.95±0.20 18.56±8.64 8.31±0.82
95105-01-01-00 55235.9 21.86±0.22 17.74±0.47 13.30±0.55
95105-01-03-00 55247.9 20.35±0.20 17.23±0.49 11.07±2.12
95105-01-04-00 55255.0 19.97±0.20 17.41±0.37 9.11±0.46
93119-02-01-00 54262.5 24.97±0.25 21.24±0.78 16.56±0.68
95105-01-05-00 55262.8 17.51±0.18 19.37±0.63 –
95105-01-06-00 55267.9 21.51±0.22 22.56±0.43 –
95105-01-07-00 55275.8 22.78±0.23 18.62±0.66 13.79±0.84
95105-01-08-00 55282.9 23.59±0.24 20.07±0.43 13.19±0.98
95105-01-09-00 55289.8 22.50±0.23 18.49±0.54 13.43±0.81
95105-01-10-00 55296.1 21.58±0.22 19.48±7.48 10.12±0.97
95105-01-11-00 55308.9 19.67±0.20 20.22±0.35 –
95105-01-12-00 55312.9 17.70±0.18 17.93±0.42 –
95105-01-12-01 55316.0 15.24±0.15 15.41±0.40 –
95105-01-12-02 55315.9 14.24±0.14 14.40±0.44 –
95105-01-13-00 55318.6 20.10±0.20 20.88±0.49 –
95105-01-13-03 55319.2 14.61±0.15 14.74±0.60 –
95105-01-13-02 55321.2 17.02±0.17 17.21±0.40 –
95105-01-14-03 55323.2 15.86±0.16 16.03±0.46 –
95105-01-14-00 55324.6 14.45±0.14 14.62±0.49 –
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Table 1 (cont’d)
Obs. ID MJD rmstotal (%) rms1 (%) rms2 (%)
95105-01-14-01 55327.0 19.22±0.19 19.53±0.32 –
95105-01-14-02 55329.0 20.78±0.21 21.20±0.53 –
95105-01-15-00 55330.6 18.82±0.19 19.18±0.49 –
95105-01-15-01 55332.6 18.82±0.19 19.14±0.39 –
95105-01-16-00 55338.0 12.99±0.13 13.14±0.62 –
95105-01-16-01 55340.7 17.88±0.18 18.11±0.78 –
95105-01-17-00 55345.8 21.77±0.22 22.29±0.36 –
95105-01-17-01 55348.7 22.05±0.22 22.52±0.49 –
95105-01-18-00 55351.7 23.10±0.23 23.57±0.20 –
95105-01-18-01 55354.9 21.02±0.21 21.50±0.32 –
95105-01-19-00 55358.0 24.10±0.24 20.18±0.79 13.68±0.38
95105-01-19-01 55358.1 22.75±0.23 20.41±8.32 10.68±1.43
95105-01-19-02 55359.0 23.92±0.24 21.25±0.70 11.92±0.77
95105-01-19-03 55359.1 23.31±0.23 20.08±0.88 12.81±1.94
95105-01-20-00 55366.7 24.97±0.25 20.71±0.39 14.28±0.28
95105-01-20-01 55371.9 23.99±0.24 20.26±0.39 13.28±1.11
95105-01-21-01 55378.7 24.92±0.25 21.10±0.40 13.70±0.70
95105-01-22-00 55381.6 22.46±0.22 17.76±0.58 14.24±0.85
95105-01-22-01 55385.4 22.50±0.23 19.05±1.94 12.91±1.06
95105-01-23-00 55388.4 22.17±0.22 16.73±0.85 16.14±0.70
95105-01-23-01 55391.1 21.82±0.22 17.80±0.68 13.78±0.99
95105-01-24-00 55397.6 21.17±0.21 18.45±1.03 13.23±0.93
95105-01-25-00 55403.3 23.35±0.23 19.96±1.09 14.01±1.66
95105-01-25-01 55405.2 21.45±0.21 17.91±3.48 14.56±3.02
95105-01-26-00 55408.7 21.83±0.22 17.64±0.96 14.02±0.70
95105-01-26-01 55412.5 20.87±0.21 16.31±1.45 14.97±0.90
95105-01-27-00 55415.8 21.12±0.21 15.98±0.93 14.99±0.14
95105-01-27-01 55419.0 20.64±0.21 16.27±0.78 13.88±0.88
95105-01-28-00 55422.6 22.71±0.23 17.61±0.96 14.73±0.87
95105-01-28-01 55425.4 22.17±0.22 17.32±0.85 14.66±0.81
95105-01-29-00 55429.4 22.22±0.22 20.24±7.04 9.40±1.63
95105-01-29-01 55432.2 23.17±0.23 19.09±0.50 13.76±1.12
95105-01-30-00 55436.3 21.79±0.22 16.01±0.72 15.62±0.66
95105-01-30-01 55440.1 22.08±0.22 17.91±2.33 12.63±2.04
95105-01-31-00 55442.9 22.22±0.22 16.90±1.15 15.69±1.59
95105-01-31-01 55447.2 22.12±0.22 16.04±1.13 15.48±6.55
95105-01-32-00 55451.3 23.47±0.23 17.21±0.67 15.86±3.95
95105-01-32-01 55455.1 22.38±0.22 17.34±0.54 15.50±1.23
95105-01-33-00 55459.6 22.03±0.22 16.79±0.70 14.84±1.31
95105-01-33-01 55462.6 22.81±0.23 17.75±0.49 15.24±1.16
95105-01-34-00 55464.6 22.68±0.23 18.94±0.57 12.73±1.56
95105-01-34-01 55467.6 22.49±0.22 16.72±0.48 15.07±1.00
95105-01-35-00 55471.4 23.07±0.23 16.33±0.76 16.74±0.97
95105-01-35-01 55474.7 23.80±0.24 18.59±1.27 15.27±1.01
95105-01-36-00 55478.3 22.78±0.23 17.69±0.49 15.05±1.51
95105-01-37-00 55484.1 23.02±0.23 22.46±0.31 –
95105-01-37-01 55488.1 22.86±0.23 17.83±0.99 15.36±0.55
95105-01-38-00 55491.1 21.52±0.22 17.76±0.48 12.95±1.22
95105-01-38-01 55495.9 23.01±0.23 17.96±0.44 14.51±1.23
95105-01-39-00 55499.0 22.27±0.22 16.77±0.72 15.47±0.39
95105-01-39-01 55502.9 20.74±0.21 15.37±0.77 14.37±1.42
95105-01-40-00 55506.1 22.88±0.23 18.97±0.66 12.25±1.20
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Table 1 (cont’d)
Obs. ID MJD rmstotal (%) rms1 (%) rms2 (%)
95105-01-40-01 55510.3 23.46±0.23 19.72±0.71 11.98±1.41
95105-01-41-00 55513.9 23.50±0.23 18.22±0.57 16.04±0.91
95105-01-41-01 55517.3 22.50±0.22 17.56±0.63 14.49±0.84
95105-01-42-00 55519.0 21.75±0.22 18.36±0.85 11.60±1.17
95105-01-42-01 55522.9 23.42±0.23 17.32±0.85 16.07±1.07
95105-01-43-00 55529.0 21.59±0.22 15.75±0.70 15.14±1.96
96105-01-01-00 55632.6 21.35±0.21 19.66±7.41 8.68±0.77
96105-01-02-00 55638.4 25.10±0.25 20.74±0.33 14.08±0.40
96105-01-03-00 55646.7 24.41±0.24 19.42±0.44 15.02±1.20
96105-01-03-01 55649.7 24.60±0.25 20.42±0.42 14.09±1.28
96105-01-04-00 55654.5 24.02±0.24 19.66±0.42 14.49±1.11
96105-01-05-00 55661.8 23.66±0.24 17.90±0.73 14.87±1.87
96105-01-04-01 55663.8 23.72±0.24 19.33±0.51 14.47±1.17
96105-01-06-00 55667.1 24.38±0.24 20.25±0.41 13.84±1.12
96105-01-06-01 55670.0 24.40±0.24 20.74±0.42 13.02±1.33
96105-01-07-00 55678.2 24.65±0.25 20.08±1.34 14.85±1.28
96105-01-08-00 55686.8 20.86±0.21 20.87±1.43 –
96105-01-09-00 55688.9 20.74±0.21 20.75±0.49 –
96105-01-10-00 55695.1 22.11±0.22 21.89±0.28 –
96105-01-10-01 55697.1 22.67±0.23 22.63±0.36 –
96105-01-10-02 55699.1 23.12±0.23 17.82±0.54 14.41±1.11
96105-01-11-00 55702.0 23.28±0.23 18.09±0.32 14.56±1.00
96105-01-11-01 55704.1 23.14±0.23 19.05±1.20 13.42±1.64
96105-01-11-02 55706.0 23.42±0.23 19.19±0.70 12.89±1.27
96105-01-12-00 55708.1 24.11±0.24 20.20±0.58 13.24±0.72
96105-01-12-01 55711.1 22.57±0.23 16.70±2.96 15.86±5.91
96105-01-12-02 55715.0 22.13±0.22 16.57±0.39 15.68±5.24
96105-01-13-00 55715.0 22.74±0.23 18.16±0.67 14.13±1.99
96105-01-13-01 55718.2 19.96±0.20 19.14±0.92 7.45±2.35
96105-01-14-00 55722.2 20.71±0.21 17.67±0.79 11.94±1.38
96105-01-14-01 55726.1 23.37±0.23 19.62±0.65 13.15±1.14
96105-01-15-00 55731.5 22.36±0.22 18.73±0.86 14.42±1.26
96105-01-15-01 55735.6 21.00±0.21 18.44±0.50 12.52±2.34
96105-01-16-00 55737.6 21.27±0.21 18.72±1.81 10.28±2.32
96105-01-16-01 55741.8 21.07±0.21 16.86±0.81 14.85±1.74
96105-01-17-00 55746.6 21.51±0.22 16.95±2.39 15.47±2.45
96105-01-17-01 55747.5 20.62±0.21 16.67±1.10 13.39±1.45
96105-01-18-00 55751.1 24.51±0.25 25.36±3.26 18.46±2.28
96105-01-18-01 55755.4 21.39±0.21 18.00±1.38 13.85±0.78
96105-01-19-00 55759.8 21.73±0.22 18.93±0.74 12.63±1.39
96105-01-19-01 55762.9 19.75±0.20 18.63±6.10 17.41±2.74
96105-01-20-00 55765.8 23.14±0.23 19.11±1.14 15.95±0.78
96105-01-20-01 55768.8 22.61±0.23 20.02±1.07 13.58±0.88
96105-01-21-00 55771.8 22.05±0.22 19.50±0.60 12.59±1.61
96105-01-21-01 55774.8 22.65±0.23 18.70±1.15 13.70±1.63
96105-01-21-02 55777.8 20.56±0.21 16.11±1.18 14.71±0.77
96105-01-22-00 55780.8 22.74±0.23 18.91±0.65 14.69±1.36
96105-01-22-01 55783.9 21.93±0.22 17.78±0.72 14.08±0.78
96105-01-23-00 55787.8 21.21±0.21 16.46±0.60 14.26±1.52
96105-01-23-01 55790.8 21.76±0.22 17.00±0.84 14.98±1.09
96105-01-24-00 55796.8 20.94±0.21 15.00±0.67 15.64±1.23
96105-01-25-00 55799.7 20.92±0.21 11.91±1.47 18.01±4.55
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Table 1 (cont’d)
Obs. ID MJD rmstotal (%) rms1 (%) rms2 (%)
96105-01-25-01 55802.7 20.45±0.20 17.21±4.42 13.04±1.90
96105-01-25-02 55805.7 20.68±0.21 19.03±0.65 8.82±1.30
96105-01-26-00 55808.7 21.83±0.22 18.42±1.46 11.85±1.02
96105-01-26-01 55811.7 20.68±0.21 15.92±1.02 14.24±1.14
96105-01-27-00 55818.7 19.10±0.19 16.44±2.58 12.11±1.58
96105-01-28-00 55822.8 23.59±0.24 18.87±0.63 16.11±0.98
96105-01-28-01 55826.9 22.81±0.23 20.35±0.68 12.86±1.22
96105-01-29-00 55828.7 22.59±0.23 19.62±5.10 15.29±1.02
96105-01-29-01 55830.7 21.22±0.21 17.43±1.62 13.76±0.97
96105-01-30-00 55834.7 21.30±0.21 17.76±0.52 12.32±0.58
96105-01-30-01 55837.7 20.44±0.20 19.52±0.51 12.21±1.79
96105-01-31-00 55842.7 21.13±0.21 15.77±1.09 15.25±1.74
96105-01-31-01 55845.7 20.91±0.21 18.29±1.03 11.19±2.00
96105-01-32-00 55848.7 21.06±0.21 16.86±0.39 12.91±1.35
96105-01-32-01 55852.7 22.80±0.23 19.49±0.77 12.30±1.22
96105-01-33-00 55856.3 21.82±0.22 17.92±0.59 13.59±0.79
96105-01-33-01 55860.5 21.38±0.21 18.89±0.67 11.39±1.13
96105-01-34-00 55864.6 22.57±0.23 17.66±0.82 14.21±0.46
96105-01-34-01 55868.0 20.46±0.20 14.76±1.58 14.91±2.64
96105-01-35-00 55870.3 21.84±0.22 15.23±0.95 16.35±0.85
96105-01-35-01 55875.1 21.74±0.22 15.62±1.03 16.12±1.38
96105-01-36-00 55878.6 21.52±0.22 16.40±1.52 14.37±2.34
96105-01-36-01 55882.6 22.64±0.23 17.01±0.78 16.65±0.74
96105-01-38-00 55891.3 20.33±0.20 16.63±1.13 12.98±1.63
96105-01-38-01 55894.3 21.60±0.22 15.27±0.99 16.19±1.95
Note. — The noise components were fitted with zero-centered Lorentzian function in our work. The fit parameters of QPOs
are given in Table 2.
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Table 2. Fit parameters of the 46 LFQPOs observations of Swift J1753.5-0127 extracted from RXTE. The table shows the
centroid frequency (νQPO), the quality factor Q, fractional rms (rmsQPO) and the time lag (τQPO) of QPOs. The details on
the extraction of the spectra and on the fitting procedures are described in Section 2.2.
Obs. ID MJD νQPO (Hz) Q rmsQPO (%) τQPO (ms)
91094-01-01-00 53553.1 0.64±0.01 4.64±0.79 9.06±0.65 10.67±9.62
91094-01-01-01 53555.2 0.83±0.01 3.97±0.42 11.13±0.44 3.75±2.01
91094-01-01-02 53555.6 0.84±0.01 4.58±0.58 11.11±0.46 2.00±2.44
91094-01-01-03 53556.2 0.83±0.01 4.39±0.33 11.88±0.36 -0.08±1.68
91423-01-01-04 53557.2 0.90±0.01 3.71±0.28 12.63±0.36 0.61±1.59
91094-01-01-04 53557.5 0.83±0.01 2.98±0.23 13.65±0.42 1.12±1.41
91423-01-01-00 53558.3 0.67±0.00 4.06±0.27 12.59±0.30 1.18±1.51
91094-01-02-01 53559.7 0.74±0.00 4.91±0.47 11.69±0.41 -1.21±2.74
91094-01-02-00 53560.5 0.72±0.00 4.28±0.33 12.33±0.31 0.11±1.44
91094-01-02-02 53561.5 0.70±0.00 4.13±0.46 12.06±0.46 1.66±2.25
91094-01-02-03 53562.6 0.63±0.01 3.39±0.36 12.21±0.51 2.52±2.56
91423-01-02-00 53563.1 0.61±0.00 4.86±0.51 11.05±0.46 0.56±2.90
91423-01-02-05 53563.5 0.59±0.00 4.01±0.39 11.84±0.49 3.62±2.73
91423-01-02-06 53564.9 0.58±0.00 3.82±0.39 11.37±0.48 5.98±2.43
91423-01-03-00 53567.1 0.49±0.00 4.81±0.50 10.27±0.42 2.14±2.94
91423-01-03-07 53568.0 0.45±0.00 4.48±0.39 10.03±0.36 5.63±2.27
91423-01-03-02 53568.6 0.51±0.01 3.55±0.52 10.96±0.63 7.57±3.67
91423-01-03-03 53569.8 0.59±0.01 3.22±0.49 10.88±0.72 3.89±3.50
91423-01-03-04 53570.5 0.51±0.01 3.17±0.32 11.76±0.58 5.05±3.55
91423-01-03-06 53572.9 0.47±0.01 3.83±0.52 10.38±0.56 3.28±4.03
91423-01-04-00 53573.9 0.47±0.01 3.76±0.39 10.37±0.60 13.88±3.79
91423-01-04-01 53574.7 0.47±0.01 3.97±0.56 10.01±0.58 1.08±4.59
91423-01-04-02 53575.5 0.44±0.01 4.21±0.44 10.12±0.52 11.02±4.24
91423-01-04-03 53576.8 0.43±0.01 4.49±0.79 9.31±0.65 4.14±5.94
91423-01-04-04 53577.8 0.44±0.01 3.85±0.53 9.64±0.62 13.04±4.70
91423-01-04-05 53578.2 0.47±0.01 4.43±0.77 9.11±0.72 10.18±6.08
91423-01-05-01 53583.6 0.37±0.01 4.77±1.54 8.23±1.18 -3.06±8.37
91423-01-05-02 53585.7 0.32±0.01 4.27±0.71 7.90±0.74 15.99±9.35
91423-01-06-00 53587.6 0.29±0.01 4.94±1.98 7.21±0.84 20.07±1.39
91423-01-06-01 53589.5 0.25±0.01 2.29±0.57 8.35±1.31 24.75±1.59
91423-01-06-05 53590.8 0.23±0.00 8.45±3.27 8.38±0.97 9.26±3.96
91423-01-06-04 53591.1 0.24±0.01 2.42±0.41 10.44±1.48 50.43±6.93
91423-01-06-06 53591.8 0.21±0.00 7.29±4.38 6.89±1.22 18.36±4.60
91423-01-06-07 53591.9 0.23±0.01 1.86±1.43 9.40±2.81 -27.05±4.25
91423-01-06-03 53593.2 0.24±0.00 6.07±1.39 6.63±0.65 10.58±9.87
91423-01-07-00 53595.7 0.21±0.01 13.55±8.87 5.78±0.88 10.58±9.87
91423-01-07-01 53597.3 0.22±0.01 4.70±2.04 6.75±1.28 26.57±14.82
91423-01-08-00 53601.4 0.17±0.00 10.55±3.61 6.02±0.73 26.57±14.82
91423-01-08-01 53603.4 0.21±0.00 6.68±2.42 5.75±0.75 -3.24±2.20
93105-01-55-00 54680.7 0.35±0.01 8.81±7.67 3.84±0.79 -3.24±2.20
93105-02-03-00 54745.3 0.46±0.01 6.16±1.69 5.36±0.53 -5.19±1.03
93105-02-04-00 54750.3 0.50±0.03 2.22±1.18 6.29±2.03 18.01±11.34
93105-02-07-00 54771.3 0.26±0.01 4.02±2.12 6.09±0.84 22.19±7.49
93105-02-10-00 54793.2 0.35±0.02 2.07±0.34 6.53±0.50 23.17±1.52
Note. — Q is the quality factor, which is defined as Q = νQPO/FWHM, as indication of the coherence of a QPO signal. QPO
time lags were computed between ∼ 2 – 6 keV and ∼ 6 – 15 keV.
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Table 3. X-ray time lags of Swift J1753.5-0127 extracted from RXTE, averaged over the 0.02 – 32 Hz (τtotal), 0.02 – 3.2 Hz
(τ1), 3.2 – 10 Hz (τ2) and 10 – 20 Hz (τ3) frequency bands separately. The details on the extraction of the cross spectra are
described in Section 2.2.
Obs. ID MJD τtotal (ms) τ1 (ms) τ2 (ms) τ3 (ms)
91094-01-01-00 53553.1 0.41±0.18 5.26±1.52 1.24±1.45 -0.58±1.65
91094-01-01-01 53555.2 0.68±0.05 6.65±0.44 2.44±0.34 0.69±0.37
91094-01-01-02 53555.6 0.56±0.05 6.10±0.48 2.01±0.37 -0.11±0.41
91094-01-01-03 53556.2 0.58±0.04 5.53±0.37 2.25±0.26 0.99±0.28
91423-01-01-04 53557.2 0.64±0.04 5.57±0.42 2.52±0.30 1.34±0.36
91094-01-01-04 53557.5 0.72±0.04 6.57±0.38 2.78±0.26 1.28±0.27
91423-01-01-00 53558.3 0.60±0.03 6.24±0.29 1.55±0.24 0.75±0.24
91094-01-02-01 53559.7 0.65±0.05 6.03±0.52 2.22±0.39 0.97±0.44
91094-01-02-00 53560.5 0.56±0.03 5.08±0.28 2.20±0.21 0.97±0.22
91094-01-02-02 53561.5 0.53±0.05 4.61±0.46 1.98±0.38 1.14±0.39
91094-01-02-03 53562.6 0.49±0.05 5.18±0.47 1.97±0.38 -0.08±0.38
91423-01-02-00 53563.1 0.55±0.05 5.92±0.48 2.19±0.42 0.43±0.47
91423-01-02-05 53563.5 0.58±0.05 5.73±0.44 2.07±0.37 1.04±0.38
91423-01-02-06 53564.9 0.75±0.04 7.24±0.39 1.81±0.30 1.27±0.32
91423-01-03-00 53567.1 0.67±0.04 6.78±0.38 2.32±0.35 0.47±0.39
91423-01-03-07 53568.0 0.61±0.03 6.01±0.28 1.95±0.24 0.66±0.24
91423-01-03-02 53568.6 0.66±0.06 6.29±0.50 2.60±0.43 0.99±0.44
91423-01-03-03 53569.8 0.74±0.06 6.65±0.57 2.81±0.48 1.21±0.52
91423-01-03-04 53570.5 0.65±0.06 6.24±0.50 1.79±0.43 1.26±0.48
91423-01-03-06 53572.9 0.51±0.06 5.17±0.52 2.02±0.47 0.22±0.51
91423-01-04-00 53573.9 0.57±0.05 5.96±0.46 1.87±0.38 -0.03±0.43
91423-01-04-01 53574.7 0.54±0.07 5.50±0.61 1.12±0.58 -0.17±0.62
91423-01-04-02 53575.5 0.52±0.05 5.65±0.47 1.65±0.41 -0.07±0.42
91423-01-04-03 53576.8 0.46±0.08 4.73±0.63 1.44±0.60 -0.27±0.74
91423-01-04-04 53577.8 0.47±0.05 5.37±0.49 1.40±0.42 -0.13±0.49
91423-01-04-05 53578.2 0.67±0.08 6.78±0.68 1.81±0.60 0.18±0.63
91423-01-05-01 53583.6 0.59±0.11 6.17±0.79 1.25±0.91 0.61±1.09
91423-01-05-02 53585.7 0.52±0.08 5.05±0.66 2.38±0.69 0.22±0.74
91423-01-06-00 53587.6 0.40±0.09 4.98±0.68 1.08±0.73 0.49±0.91
91423-01-06-01 53589.5 0.37±0.10 5.00±0.75 0.96±0.81 -0.78±1.09
91423-01-06-05 53590.8 0.60±0.28 3.95±1.94 1.32±2.21 5.63±2.95
91423-01-06-04 53591.1 0.83±0.21 6.46±1.39 3.60±1.98 3.12±2.22
91423-01-06-06 53591.8 0.65±0.29 8.23±1.93 0.80±2.36 -1.64±3.54
91423-01-06-07 53591.9 0.09±0.53 -0.13±3.42 -3.61±6.78 0.79±7.38
91423-01-06-03 53593.2 0.42±0.11 2.91±0.79 0.78±0.89 1.94±1.17
91423-01-07-00 53595.7 0.68±0.26 5.13±1.71 3.85±2.08 3.48±3.62
91423-01-07-01 53597.3 0.70±0.16 5.63±1.16 2.27±1.41 0.11±1.28
91423-01-08-00 53601.4 0.21±0.11 2.92±0.83 2.40±1.05 -2.60±1.17
91423-01-08-01 53603.4 0.22±0.11 3.56±0.82 -0.56±0.93 -1.00±1.40
91423-01-08-02 53605.5 -0.11±0.29 4.55±2.00 -1.41±2.70 -2.31±3.06
91423-01-08-03 53607.3 0.21±0.17 2.14±1.22 0.22±1.42 0.40±1.70
91423-01-09-00 53612.8 0.29±0.22 1.07±1.41 0.57±2.28 1.49±3.23
91423-01-10-00 53619.7 0.02±0.21 2.62±1.36 -1.58±2.14 -0.55±2.29
91423-01-11-00 53623.8 0.51±0.19 2.30±1.13 2.49±1.97 -0.49±2.10
91423-01-11-01 53627.4 0.49±0.21 3.25±1.27 -1.55±1.83 3.10±2.24
91423-01-12-00 53630.3 -0.08±0.22 1.50±1.23 1.19±2.78 -5.83±2.54
91423-01-12-01 53634.2 0.15±0.25 2.72±1.48 -2.82±2.66 0.50±2.47
91423-01-13-00 53638.6 0.19±0.48 3.24±2.58 4.97±5.52 2.21±9.17
91423-01-13-01 53641.6 0.06±0.41 -0.20±2.22 -0.25±4.69 -10.12±5.53
91423-01-14-01 53649.3 -0.59±0.41 -3.59±2.34 -5.25±4.42 7.05±7.02
91423-01-15-00 53652.7 0.78±0.36 1.64±2.08 8.20±6.41 0.44±3.13
91423-01-15-01 53654.6 -0.07±0.54 -0.60±2.99 6.18±6.37 -9.39±4.01
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Table 3 (cont’d)
Obs. ID MJD τtotal (ms) τ1 (ms) τ2 (ms) τ3 (ms)
91423-01-16-00 53658.4 -0.24±0.63 -6.93±3.71 1.95±5.33 9.68±1.24
91423-01-16-01 53662.8 0.57±0.34 3.74±1.97 2.50±3.33 0.95±3.23
91423-01-17-00 53665.6 0.22±0.42 1.02±2.35 0.84±3.57 -0.49±4.19
91423-01-17-01 53670.7 0.19±0.34 1.05±1.95 3.42±3.81 -0.81±7.51
91423-01-18-00 53676.5 -0.01±0.25 1.69±1.38 -2.00±3.29 2.33±2.86
91423-01-19-00 53680.3 -0.46±0.34 -2.59±1.73 0.99±4.20 -15.31±4.63
91423-01-19-01 53684.2 0.96±0.68 -3.41±3.44 8.00±5.36 12.26±1.86
91423-01-20-00 53687.3 -0.51±0.46 -0.66±2.36 0.03±4.64 -6.43±4.80
91423-01-20-01 53690.3 0.00±0.34 -0.76±1.79 -0.05±3.39 3.38±1.83
91423-01-21-00 53693.9 -0.24±0.39 0.95±2.04 1.80±6.54 -12.51±4.61
91423-01-21-01 53697.4 0.20±0.40 0.39±2.20 -7.90±4.48 7.73±4.58
91423-01-22-00 53700.8 0.79±0.36 1.07±1.82 6.24±4.82 10.99±5.46
91423-01-22-01 53702.7 -0.73±0.84 -3.76±4.52 -3.99±1.73 0.54±6.12
91423-01-23-00 53791.7 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00
92404-01-02-00 53805.4 -2.00±1.66 -3.60±9.58 -1.49±8.85 -8.08±4.95
92082-02-01-00 53818.7 -0.08±0.39 0.56±1.95 3.47±5.25 -13.59±4.43
92404-01-03-00 53958.5 1.05±0.82 0.86±3.80 4.28±6.12 16.06±6.79
93105-01-01-00 54226.9 -0.17±0.24 -0.10±1.37 -0.29±3.27 1.74±3.11
93105-01-02-00 54233.7 0.08±0.21 -0.21±1.26 1.05±2.34 2.41±2.31
93105-01-03-00 54239.6 0.16±0.23 0.96±1.31 1.32±2.50 -0.29±2.88
93105-01-04-00 54247.7 0.65±0.33 0.31±1.71 2.26±3.97 12.02±5.04
93105-01-05-00 54256.7 0.27±0.43 -0.75±2.10 12.63±4.68 8.65±9.67
93105-01-06-00 54262.6 -0.15±0.79 2.22±3.29 11.57±2.26 -17.99±7.91
93105-01-07-00 54276.6 0.18±0.72 6.34±3.12 -20.13±8.48 4.99±6.52
93105-01-08-00 54282.9 -0.24±0.22 1.14±1.27 -0.66±2.46 -6.64±3.73
93105-01-09-00 54289.9 0.01±0.35 -0.13±1.77 -1.40±5.79 -0.36±4.74
93105-01-10-00 54296.7 -0.42±0.31 -0.83±1.65 -5.69±3.62 -0.80±0.78
93105-01-10-01 54297.1 0.27±0.29 4.42±1.77 -0.47±3.38 -6.27±4.84
93105-01-11-00 54303.7 0.52±0.51 -1.01±2.79 8.95±5.28 8.06±4.27
93105-01-11-01 54303.8 -0.26±1.28 -2.70±5.20 -9.91±1.87 -31.92±8.03
93105-01-12-00 54310.4 -0.22±0.21 0.21±1.30 -3.09±2.31 2.84±2.92
93105-01-13-00 54317.4 -0.34±0.13 -4.01±1.07 1.88±2.31 0.11±1.90
93105-01-14-00 54324.4 -0.34±0.33 -1.88±1.76 -2.50±3.89 0.24±3.12
93105-01-15-00 54332.5 0.37±0.34 0.53±1.82 3.24±3.34 4.51±4.82
93105-01-16-00 54338.4 0.58±0.33 1.08±1.72 4.66±4.87 1.23±3.20
93105-01-17-00 54344.5 0.48±0.24 0.23±1.34 1.77±2.20 2.33±4.57
93105-01-18-00 54352.4 0.40±0.25 1.25±1.44 0.91±2.68 3.96±3.59
93105-01-19-00 54359.2 -0.59±0.24 -1.99±1.59 0.49±3.32 -3.24±1.49
93105-01-20-00 54366.3 1.34±0.80 0.77±3.50 2.48±6.45 22.96±6.55
93105-01-21-00 54374.4 0.62±0.39 -3.50±2.07 13.03±4.87 1.67±4.51
93105-01-22-00 54380.4 -0.08±0.25 -1.14±1.41 -1.51±2.90 1.77±4.30
93105-01-23-00 54387.3 0.16±0.34 -1.17±1.81 2.88±4.12 -0.64±5.59
93105-01-24-00 54396.3 0.04±0.26 -1.97±1.41 -0.56±3.16 3.53±2.99
93105-01-25-00 54402.2 0.32±0.25 4.13±1.42 2.79±2.38 -1.53±2.86
93105-01-26-00 54408.3 0.49±0.46 2.96±2.23 2.50±4.39 15.52±7.61
93105-01-27-00 54415.0 0.06±0.26 1.03±1.43 3.76±2.84 0.83±4.81
93105-01-28-00 54424.0 0.02±0.26 -2.97±1.48 2.31±2.71 6.97±4.48
93105-01-29-00 54433.1 -0.48±0.42 -0.05±1.97 -6.98±4.70 -17.64±4.81
93105-01-30-00 54476.1 0.01±0.26 -1.49±1.41 -2.94±4.05 6.15±4.53
93105-01-31-00 54511.8 0.08±0.28 1.94±1.61 0.83±2.76 -4.42±4.88
93105-01-32-00 54518.9 -0.28±0.78 0.30±3.45 -1.34±2.24 -5.20±0.94
93105-01-33-00 54525.2 0.30±0.32 0.91±1.83 3.49±3.40 1.95±3.74
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Table 3 (cont’d)
Obs. ID MJD τtotal (ms) τ1 (ms) τ2 (ms) τ3 (ms)
93105-01-34-00 54533.9 0.71±0.63 2.70±3.03 5.26±7.15 -2.67±4.59
93105-01-35-00 54541.1 -0.92±1.30 0.03±5.59 -5.17±9.43 3.67±7.62
93105-01-36-00 54547.8 0.06±0.22 1.14±1.26 -0.62±2.55 2.16±3.90
93105-01-37-00 54553.9 0.07±0.70 -1.78±3.21 -7.59±8.14 1.71±5.10
93105-01-38-00 54560.8 0.91±0.76 3.94±3.29 6.21±8.56 9.71±2.77
93105-01-39-00 54568.7 0.20±0.38 -2.49±2.10 -3.98±4.21 5.59±2.67
93105-01-40-00 54576.1 -0.18±0.30 0.03±1.70 -0.73±4.19 -4.71±3.31
93105-01-41-00 54582.8 -0.07±0.34 -0.69±1.79 3.09±3.39 4.09±4.82
93105-01-42-00 54589.0 -0.15±0.21 1.69±1.25 0.68±2.31 -6.04±3.56
93105-01-43-00 54597.8 0.06±0.21 -0.30±1.21 0.88±2.90 -0.14±3.34
93105-01-44-00 54603.8 0.42±0.35 4.40±1.69 4.72±4.28 -7.39±7.38
93105-01-45-00 54610.4 -0.77±0.64 3.33±2.95 -2.29±1.10 -5.06±4.46
93105-01-46-00 54616.7 -0.33±0.41 2.01±2.11 -1.21±4.40 -7.56±3.49
93105-01-47-00 54625.5 0.14±0.22 1.30±1.29 1.64±2.31 0.34±2.42
93105-01-48-00 54630.6 -0.45±0.66 4.72±3.07 -18.10±7.03 3.74±5.19
93105-01-49-00 54638.6 -0.23±0.28 0.90±1.53 -9.20±2.91 2.80±3.82
93105-01-50-00 54646.5 0.37±0.27 1.74±1.50 2.46±2.17 4.74±6.53
93105-01-51-00 54653.6 0.25±0.26 2.89±1.47 -0.74±2.69 -0.08±2.30
93105-01-52-00 54659.3 0.22±0.32 1.29±1.69 5.93±3.07 -9.01±5.15
93105-01-53-00 54666.5 0.29±0.31 4.13±1.67 -0.98±2.84 2.35±5.22
93105-01-54-00 54673.6 0.57±0.20 4.67±1.30 -0.53±1.84 5.02±1.74
93105-01-55-00 54680.7 0.72±0.27 5.09±1.68 -0.48±2.32 0.72±2.79
93105-01-56-00 54688.9 0.48±0.26 1.56±1.44 -1.03±2.13 11.47±3.70
93105-01-56-01 54689.0 0.33±0.43 3.17±2.30 5.65±3.99 -5.53±0.10
93105-01-57-00 54693.2 -0.69±0.33 -0.08±1.91 0.55±2.54 -6.75±3.15
93105-01-57-01 54693.1 -0.12±0.35 0.18±2.12 -0.13±2.39 -11.03±1.66
93105-01-58-00 54701.3 0.09±0.25 2.83±1.40 -1.35±2.17 -3.84±6.96
93105-01-59-00 54709.2 0.82±0.49 4.55±2.43 6.52±4.62 3.03±4.19
93105-01-60-00 54715.1 -0.19±0.47 4.55±2.36 -4.86±4.10 -3.05±4.67
93105-01-61-00 54721.4 -0.39±0.52 5.27±2.55 -4.23±4.59 -7.48±4.37
93105-02-01-00 54729.9 0.52±0.22 4.62±1.31 1.78±1.93 0.52±2.17
93105-02-02-00 54737.6 -0.25±0.42 -1.31±2.21 3.80±3.42 -4.20±5.00
93105-02-03-00 54745.3 0.60±0.26 3.22±1.51 3.46±2.11 -4.66±5.22
93105-02-04-00 54750.3 0.48±0.25 2.43±1.45 1.66±1.95 4.06±2.53
93105-02-05-00 54758.0 0.57±0.27 5.09±1.47 1.18±2.68 7.73±4.38
93105-02-06-00 54765.1 0.00±0.28 1.42±1.56 0.09±3.24 -3.84±3.48
93105-02-07-00 54771.3 0.56±0.33 3.12±1.87 3.78±3.08 2.66±2.56
93105-02-08-00 54777.2 0.73±0.59 2.56±3.03 -2.41±4.73 6.43±6.31
93105-02-09-00 54785.1 -0.33±0.31 2.44±1.66 -2.51±3.31 -5.86±5.14
93105-02-10-00 54793.2 0.22±0.26 1.34±1.48 -2.73±2.84 1.08±3.18
93105-02-11-00 54798.3 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00
93105-02-12-00 54841.0 0.41±0.24 2.83±1.46 1.76±2.09 2.31±2.95
93105-02-13-00 54849.9 -0.00±0.28 2.01±1.62 0.42±3.01 -1.58±3.32
93105-02-14-00 54857.8 0.02±0.27 3.49±1.50 -1.93±3.38 -0.49±2.42
93105-02-15-00 54863.0 0.28±0.32 3.54±1.81 2.17±3.08 -2.50±3.20
93105-02-16-00 54870.6 1.74±0.60 6.59±3.98 11.72±4.96 4.73±5.44
93105-02-17-00 54876.5 0.89±0.24 4.27±1.40 2.35±2.18 8.59±5.52
93105-02-18-00 54885.4 0.58±0.29 1.90±1.64 2.56±2.26 4.07±4.44
93105-02-19-00 54890.8 0.38±0.23 4.21±1.32 -0.66±2.11 1.52±2.54
93105-02-20-00 54899.0 0.52±0.21 1.58±1.28 1.34±1.83 5.37±2.86
93105-02-21-00 54905.8 0.29±0.26 3.08±1.48 -0.17±2.47 2.07±3.21
93105-02-22-00 54912.7 0.16±0.24 4.45±1.40 2.28±2.10 -2.92±2.79
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Table 3 (cont’d)
Obs. ID MJD τtotal (ms) τ1 (ms) τ2 (ms) τ3 (ms)
93105-02-23-00 54917.4 1.64±0.86 8.12±4.98 22.24±6.14 3.63±7.59
93105-02-23-01 54917.4 0.79±0.36 7.34±2.06 5.62±2.81 4.70±6.15
93105-02-24-00 54927.7 0.19±0.29 2.38±1.57 -1.58±2.41 1.13±5.51
93105-02-25-00 54932.3 -0.22±0.33 3.61±1.74 -1.62±3.65 -4.33±2.45
93105-02-26-00 54941.7 -0.22±0.33 1.31±1.71 0.62±3.04 -4.49±6.63
93105-02-27-00 54946.8 0.09±0.34 3.60±1.77 2.15±4.07 1.03±3.07
93105-02-28-00 54954.6 -1.10±0.09 -12.22±0.75 3.21±2.72 -0.45±2.58
93105-02-29-00 54960.6 1.41±1.06 9.66±4.90 3.74±6.85 10.01±1.95
93105-02-30-00 54966.1 0.27±0.84 2.27±4.10 5.57±5.15 4.21±1.39
93105-02-30-01 54966.2 -1.73±1.08 -8.78±5.60 8.21±8.41 -11.66±4.50
93105-02-31-00 54976.5 0.04±0.36 0.36±1.87 5.68±3.47 1.10±5.31
93105-02-32-00 54984.2 0.08±0.23 2.02±1.36 1.20±2.27 -0.61±3.25
93105-02-33-00 54991.7 0.17±0.36 2.09±1.88 2.32±4.97 -0.17±4.29
93105-02-34-00 54996.8 0.06±0.38 5.32±1.93 -3.94±3.66 -5.43±5.61
93105-02-35-00 55003.6 0.04±0.32 2.19±1.77 1.14±3.04 -5.71±2.88
93105-02-36-00 55009.4 -0.21±0.62 3.57±2.94 -6.28±5.21 -1.96±1.62
93105-02-37-00 55016.4 0.06±0.32 1.19±1.77 -1.32±3.03 -3.98±4.47
93105-02-38-00 55025.6 0.34±0.32 2.95±1.81 6.58±3.76 1.73±3.40
93105-02-40-00 55038.5 0.25±0.28 0.89±1.58 0.01±2.42 1.19±3.80
93105-02-41-00 55046.4 0.25±0.27 2.19±1.53 0.12±2.51 -0.01±4.03
93105-02-42-00 55052.4 0.28±0.33 0.44±1.69 1.26±3.39 16.08±4.30
93105-02-43-00 55058.5 0.49±0.28 3.93±1.61 1.51±2.54 1.62±4.01
93105-02-44-00 55067.5 0.76±0.32 5.68±1.76 2.53±3.17 1.13±4.56
93105-02-46-00 55081.3 -0.00±0.58 6.38±2.80 0.55±5.16 1.34±4.55
93105-02-47-00 55086.5 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00
93105-02-48-00 55095.3 -0.23±0.46 2.24±2.23 -6.04±5.03 -4.38±5.55
93105-02-50-00 55107.2 0.19±0.17 1.88±1.07 0.81±1.67 0.73±3.39
93105-02-52-00 55125.0 0.24±0.23 3.85±1.31 3.16±2.38 -5.29±2.26
93105-02-54-00 55136.3 0.33±0.21 3.50±1.23 1.83±1.85 1.06±3.06
93105-02-55-00 55142.2 0.68±0.19 3.81±1.20 2.30±1.45 2.42±2.42
93105-02-56-00 55149.2 0.74±0.18 5.92±1.14 3.93±1.52 0.96±2.05
93105-02-57-00 55155.2 0.74±0.22 4.01±1.39 4.47±1.22 0.85±2.75
93105-02-58-00 55163.9 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00
93105-02-45-00 55212.8 -0.17±0.43 0.01±2.13 0.70±3.04 19.96±2.67
93105-02-49-00 55222.0 0.45±0.51 4.06±2.79 6.08±2.86 -5.10±9.82
93105-02-51-00 55225.9 1.51±0.23 9.99±1.69 5.27±0.85 -1.52±2.28
95105-01-01-00 55235.9 1.18±0.26 5.15±1.69 4.03±1.29 7.74±3.09
95105-01-02-00 55241.0 -0.37±0.11 -5.05±0.88 1.51±1.49 3.18±2.03
95105-01-03-00 55247.9 2.61±0.42 18.67±2.76 9.35±1.59 -0.08±3.15
95105-01-04-00 55255.0 1.13±0.42 9.06±2.74 2.94±1.49 -0.03±3.13
93119-02-02-00 54264.2 0.29±0.22 1.37±1.23 -2.17±3.08 5.12±3.14
93119-02-01-00 54262.5 -0.59±0.34 -2.16±1.77 -1.04±3.91 0.35±3.01
95105-01-05-00 55262.8 2.49±1.36 35.50±8.69 9.52±4.14 -2.98±7.34
95105-01-06-00 55267.9 1.43±0.63 16.63±4.23 9.30±2.85 -5.39±2.95
95105-01-07-00 55275.8 0.23±0.28 6.09±1.72 0.06±1.64 -2.87±4.19
95105-01-08-00 55282.9 0.37±0.30 3.48±1.73 1.38±2.08 5.22±6.60
95105-01-09-00 55289.8 0.45±0.29 5.68±1.71 2.00±1.66 -6.36±8.76
95105-01-10-00 55296.1 1.17±0.61 3.04±3.37 3.67±2.95 -3.10±6.28
95105-01-11-00 55308.9 1.44±0.44 11.74±2.90 5.62±1.80 -1.29±2.85
95105-01-12-00 55312.9 2.16±0.99 34.55±6.40 5.94±3.70 -0.10±4.39
95105-01-12-02 55315.9 4.09±1.84 52.80±9.65 6.30±6.02 -14.25±4.44
95105-01-12-01 55316.0 2.69±1.56 17.75±9.75 10.40±4.93 9.03±9.34
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Table 3 (cont’d)
Obs. ID MJD τtotal (ms) τ1 (ms) τ2 (ms) τ3 (ms)
95105-01-13-00 55318.6 0.20±0.23 0.06±1.54 12.11±3.47 -0.98±2.28
95105-01-13-03 55319.2 7.34±2.94 28.15±3.28 13.08±6.82 24.61±8.10
95105-01-13-02 55321.2 5.17±1.65 16.45±8.64 13.79±8.98 12.22±8.63
95105-01-14-03 55323.2 5.78±2.13 53.95±13.96 4.11±2.10 7.34±7.04
95105-01-14-00 55324.6 3.08±1.35 29.74±9.95 12.03±4.36 6.45±4.87
95105-01-14-01 55327.0 1.58±0.71 11.58±4.62 6.92±2.71 4.56±5.23
95105-01-14-02 55329.0 3.09±2.09 24.90±9.08 0.21±6.58 -32.84±3.76
95105-01-15-00 55330.6 1.23±0.80 21.28±4.46 5.33±2.86 -6.28±8.43
95105-01-15-01 55332.6 1.24±0.87 19.37±5.33 2.36±2.83 -9.84±6.49
95105-01-16-00 55338.0 2.16±1.82 34.31±15.11 9.27±6.65 -5.62±4.57
95105-01-16-01 55340.7 2.14±1.60 35.85±12.53 7.00±6.33 2.47±4.25
95105-01-17-00 55345.8 0.84±0.74 8.94±3.78 1.60±3.37 0.75±1.99
95105-01-17-01 55348.7 -0.16±0.78 8.30±4.45 -2.82±4.01 -11.56±6.62
95105-01-18-00 55351.7 0.00±0.28 0.94±1.63 -0.40±1.95 3.38±4.25
95105-01-18-01 55354.9 1.07±0.60 8.18±3.47 5.44±2.81 -5.31±3.62
95105-01-19-00 55358.0 1.16±0.82 2.61±5.02 5.63±8.01 1.67±1.45
95105-01-19-01 55358.1 -0.62±1.49 7.60±8.79 -5.12±8.70 -11.38±1.56
95105-01-19-02 55359.0 -1.03±0.76 0.58±3.84 1.79±6.11 23.05±5.41
95105-01-19-03 55359.1 -0.21±2.32 0.67±9.29 -8.83±2.82 21.19±9.83
95105-01-19-04 55362.9 -1.56±0.44 -13.59±3.46 -0.53±4.32 -2.33±2.71
95105-01-20-00 55366.7 0.43±0.33 2.16±1.66 1.76±3.92 3.11±3.46
95105-01-20-01 55371.9 0.33±0.50 1.28±2.63 7.77±4.81 5.42±6.42
95105-01-21-00 55375.1 0.10±0.76 -0.17±4.18 -1.41±7.05 -1.48±5.74
95105-01-21-01 55378.7 1.14±0.52 0.60±2.58 14.32±6.09 5.81±9.43
95105-01-22-00 55381.6 -0.39±0.42 0.65±2.07 1.98±5.72 -14.02±5.68
95105-01-22-01 55385.4 0.13±0.63 1.27±3.12 4.90±8.78 -1.72±1.90
95105-01-23-00 55388.4 0.94±0.51 4.48±2.54 11.05±5.26 0.87±6.64
95105-01-23-01 55391.1 0.73±0.62 -0.47±3.06 3.91±7.85 6.38±3.69
95105-01-24-00 55397.6 -1.01±0.80 -2.85±3.51 -4.33±8.23 -19.22±11.10
95105-01-25-00 55403.3 -1.55±1.26 -4.23±6.47 -5.57±5.89 -14.45±8.88
95105-01-25-01 55405.2 0.07±1.35 -3.11±5.38 3.36±7.24 -25.52±7.39
95105-01-26-00 55408.7 -0.67±0.73 0.55±3.15 -8.08±7.95 22.67±5.82
95105-01-26-01 55412.5 0.74±0.61 -2.02±3.16 6.73±8.01 2.91±6.33
95105-01-27-00 55415.8 1.20±0.70 -0.57±3.46 -3.26±5.64 12.01±5.65
95105-01-27-01 55419.0 2.97±1.80 2.35±7.73 -1.79± 6.88 18.98±5.44
95105-01-28-00 55422.6 -0.09±0.52 2.22±2.76 8.34±5.62 -10.08±6.11
95105-01-28-01 55425.4 -0.01±0.64 2.82±3.17 3.30±7.53 -14.26±5.76
95105-01-29-00 55429.4 -1.89±1.37 4.30±5.67 -9.80±9.65 -24.28±4.71
95105-01-29-01 55432.2 0.82±0.45 -0.28±2.20 15.62±4.90 11.65±7.12
95105-01-30-00 55436.3 0.45±0.40 1.39±2.05 4.91±3.31 -0.30±6.94
95105-01-30-01 55440.1 1.13±0.60 5.17±3.13 14.93±6.29 6.06±1.96
95105-01-31-00 55442.9 -0.73±0.57 -1.10±2.87 -9.28±3.98 -17.46±7.67
95105-01-31-01 55447.2 0.40±0.48 -1.42±2.55 4.11±3.70 -13.11±1.30
95105-01-32-00 55451.3 2.15±0.98 10.49±4.33 7.07±4.48 4.99±6.73
95105-01-32-01 55455.1 0.63±0.44 7.10±2.32 0.88±6.01 -0.29±5.79
95105-01-33-00 55459.6 -0.06±0.54 3.29±2.93 -0.89±8.37 0.44±3.14
95105-01-33-01 55462.6 0.72±0.48 2.57±2.64 5.49±4.56 0.02±7.37
95105-01-34-00 55464.6 1.12±1.24 8.92±4.40 -42.77±29.93 3.84±1.76
95105-01-34-01 55467.6 0.91±0.48 8.70±2.70 -4.92±4.45 7.40±3.60
95105-01-35-00 55471.4 2.02±1.07 0.49±4.91 8.12±1.41 16.70±4.70
95105-01-35-01 55474.7 0.73±1.34 13.96±5.41 -4.11±2.03 -12.10±9.30
95105-01-36-00 55478.3 0.28±0.56 0.78±3.02 8.34±5.02 1.67±7.12
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Table 3 (cont’d)
Obs. ID MJD τtotal (ms) τ1 (ms) τ2 (ms) τ3 (ms)
95105-01-37-00 55484.1 0.60±0.77 -0.92±3.38 -7.29±9.02 12.51±3.64
95105-01-37-01 55488.1 -0.04±0.44 -1.95±2.41 4.04±4.17 1.63±3.79
95105-01-38-00 55491.1 -1.41±0.57 -3.37±2.93 -13.82±7.63 -8.92±5.25
95105-01-38-01 55495.9 0.44±0.42 3.13±2.20 9.33±4.40 2.67±7.43
95105-01-39-00 55499.0 0.55±0.42 2.08±2.22 2.37±4.20 5.62±3.45
95105-01-39-01 55502.9 0.24±1.28 -1.75±4.78 -24.81±2.58 4.33±5.72
95105-01-40-00 55506.1 0.17±0.81 3.70±3.70 9.44±3.84 2.43±4.78
95105-01-40-01 55510.3 -1.40±0.81 1.94±3.90 4.11±6.53 -16.43±3.65
95105-01-41-00 55513.9 0.16±0.37 -0.97±2.10 -0.41±4.48 0.92±5.06
95105-01-41-01 55517.3 -0.59±0.89 -0.08±4.69 -10.19±6.10 0.46±8.79
95105-01-42-00 55519.0 0.17±0.92 0.07±4.79 -3.87±5.82 -5.62±6.86
95105-01-42-01 55522.9 0.17±0.75 0.76±3.46 3.75±7.29 0.44±7.29
95105-01-43-00 55529.0 2.19±0.91 -3.95±3.89 17.27±8.98 25.03±7.77
96105-01-01-00 55632.6 1.74±0.76 12.71±3.74 3.75±3.15 11.72±7.23
96105-01-02-00 55638.4 0.96±0.29 5.09±1.63 5.23±2.84 5.39±4.59
96105-01-03-00 55646.7 0.85±0.35 3.49±1.81 9.79±3.20 4.16±8.36
96105-01-03-01 55649.7 0.35±0.39 4.51±2.05 -1.49±3.56 1.96±9.98
96105-01-04-00 55654.5 0.60±0.44 5.80±2.23 12.57±5.80 8.34±6.96
96105-01-05-00 55661.8 -0.13±0.88 -4.59±3.90 12.67±8.24 -7.92±8.33
96105-01-04-01 55663.8 0.16±0.46 1.57±2.37 -2.33±7.33 8.35±5.04
96105-01-06-00 55667.1 0.85±0.50 -0.73±2.63 -3.78±4.87 19.33±5.65
96105-01-06-01 55670.0 0.24±0.50 2.96±2.62 -1.08±3.39 13.24±11.03
96105-01-07-00 55678.2 -1.51±1.20 -1.32±6.15 7.21±9.86 -10.03±8.42
96105-01-08-00 55686.8 2.02±0.58 9.77±3.52 4.64±2.21 3.15±5.71
96105-01-09-00 55688.9 1.41±0.94 10.46±5.96 7.07±2.99 31.01±9.69
96105-01-10-00 55695.1 0.35±0.54 6.08±3.19 3.08±2.45 -1.01±1.55
96105-01-10-01 55697.1 0.52±0.50 4.59±3.17 -1.40±2.54 1.87±3.68
96105-01-10-02 55699.1 -0.40±0.91 3.10±4.35 1.27±6.62 -14.63±6.59
96105-01-11-00 55702.0 0.04±0.35 7.94±1.97 -3.35±2.67 -1.11±5.20
96105-01-11-01 55704.1 3.59±1.54 3.63±7.19 -13.08±12.47 16.85±3.91
96105-01-11-02 55706.0 -0.82±1.38 -13.00±8.11 -11.59±6.05 22.29±11.52
96105-01-12-00 55708.1 -1.50±0.85 -1.90±4.64 -12.91±6.28 -17.61±5.22
96105-01-12-01 55711.1 -2.69±4.65 -24.98±3.14 -44.89±12.02 7.56±1.29
96105-01-12-02 55715.0 -0.73±0.87 -3.74±4.07 -4.91±6.53 11.02±7.15
96105-01-13-00 55715.0 -0.36±1.09 -0.58±4.74 -16.77±11.67 25.70±3.30
96105-01-13-01 55718.2 -6.64±4.75 6.62±3.46 -30.12±6.19 -3.32±1.77
96105-01-14-00 55722.2 -0.43±1.88 10.91±10.36 7.41±1.18 -16.16±7.11
96105-01-14-01 55726.1 0.26±1.20 0.32±5.52 -8.31±9.97 3.83±1.36
96105-01-15-00 55731.5 1.66±0.83 8.01±3.75 2.04±6.56 14.80±3.21
96105-01-15-01 55735.6 -1.22±1.64 -1.88±7.74 -12.72±9.40 17.22±9.06
96105-01-16-00 55737.6 0.33±1.29 17.13±6.90 6.55±3.21 -13.02±5.47
96105-01-16-01 55741.8 -3.97±2.85 -8.96±8.29 -42.91±4.38 -27.95±7.11
96105-01-17-00 55746.6 -0.59±1.11 -10.39±5.58 -0.88±3.80 2.75±5.62
96105-01-17-01 55747.5 1.37±1.45 9.83±5.95 -4.90±5.35 22.08±4.33
96105-01-18-00 55751.1 0.73±2.23 -2.20±7.68 -67.21±32.44 -27.47±16.40
96105-01-18-01 55755.4 0.50±0.70 1.87±3.77 4.57±5.97 7.97±5.46
96105-01-19-00 55759.8 1.66±1.14 1.07±5.65 7.50±8.73 18.59±5.43
96105-01-19-01 55762.9 1.31±1.08 -2.71±6.79 9.28±8.43 7.68±4.89
96105-01-20-00 55765.8 -0.54±0.92 -6.03±4.97 4.45±8.48 9.45±7.85
96105-01-20-01 55768.8 -1.50±1.04 -5.66±4.83 -17.04±7.70 4.38±8.74
96105-01-21-00 55771.8 2.46±0.96 6.86±4.37 9.19±0.51 6.06±7.44
96105-01-21-01 55774.8 -2.52±2.00 -15.36±8.56 0.61±9.12 -19.26±4.64
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Table 3 (cont’d)
Obs. ID MJD τtotal (ms) τ1 (ms) τ2 (ms) τ3 (ms)
96105-01-21-02 55777.8 -0.51±0.99 1.92±5.04 -0.36±0.23 1.04±3.71
96105-01-22-00 55780.8 1.80±1.74 4.84±7.52 -1.97±5.32 -0.00±4.87
96105-01-22-01 55783.9 0.51±0.82 2.77±4.42 -1.99±6.68 -0.19±4.51
96105-01-23-00 55787.8 1.18±0.84 2.07±5.75 -0.53±6.32 4.72±3.03
96105-01-23-01 55790.8 -0.49±0.54 -2.07±2.79 -0.78±8.39 -2.85±4.96
96105-01-24-00 55796.8 0.03±0.68 -2.09±3.43 3.85±5.02 20.94±3.62
96105-01-25-00 55799.7 0.10±1.54 -0.66±5.97 12.50±3.85 15.58±7.50
96105-01-25-01 55802.7 0.03±1.43 -0.70±6.63 -10.54±6.13 -10.70±9.28
96105-01-25-02 55805.7 0.45±1.61 10.32±7.41 -20.55±9.75 -1.42±1.25
96105-01-26-00 55808.7 0.49±1.78 1.08±8.77 -18.27±9.58 17.22±5.05
96105-01-26-01 55811.7 -2.62±1.73 -3.48±9.66 -17.68±7.06 -10.55±6.86
96105-01-27-00 55818.7 1.21±3.27 -18.89±1.05 -4.98±2.14 15.94±9.27
96105-01-28-00 55822.8 -1.04±1.29 -2.27±7.27 24.86±3.06 -7.29±4.26
96105-01-28-01 55826.9 -3.23±1.85 -28.49±3.39 26.15±8.00 -9.25±3.74
96105-01-29-00 55828.7 1.64±1.77 5.49±8.60 15.76±8.50 -10.38±8.51
96105-01-29-01 55830.7 -1.22±1.12 5.10±5.84 -19.97±9.03 -0.23±1.22
96105-01-30-00 55834.7 0.13±0.85 0.88±3.96 -8.72±1.27 15.16±3.77
96105-01-30-01 55837.7 -0.94±1.25 -7.67±6.26 -4.89±0.04 -10.77±8.66
96105-01-31-00 55842.7 1.06±0.75 2.26±3.23 25.29±6.87 23.84±7.29
96105-01-31-01 55845.7 -2.64±1.37 4.47±5.55 -27.87±0.17 -29.74±8.72
96105-01-32-00 55848.7 0.04±0.63 -1.20±3.10 -2.26±0.03 -16.79±4.09
96105-01-32-01 55852.7 -0.49±0.74 -2.57±3.48 -8.87±7.95 -12.42±7.41
96105-01-33-00 55856.3 -0.51±0.57 1.96±2.67 -9.72±9.26 -17.21±5.50
96105-01-33-01 55860.5 0.23±0.82 -0.01±4.70 2.50±6.23 -5.12±3.96
96105-01-34-00 55864.6 -1.15±0.76 -9.74±3.95 -9.07±6.79 8.90±9.77
96105-01-34-01 55868.0 -2.61±1.19 -7.53±6.26 4.31±4.09 -4.79±3.55
96105-01-35-00 55870.3 0.42±0.56 4.44±2.78 6.95±9.03 -2.46±5.33
96105-01-35-01 55875.1 0.89±0.69 3.95±3.44 -5.36±1.40 8.30±3.18
96105-01-36-00 55878.6 -0.64±1.44 12.50±7.62 -4.49±2.33 -5.44±4.12
96105-01-36-01 55882.6 0.03±0.85 1.42±3.81 5.45±0.97 0.09±8.88
96105-01-38-00 55891.3 -0.90±1.47 -1.36±6.65 -36.92±0.90 2.14±2.64
96105-01-38-01 55894.3 0.59±0.77 -3.15±4.02 -2.52±1.52 5.51±4.21
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Table 4. Best-fitting parameters of 344 energy spectra of Swift J1753.5-0127 extracted from RXTE observatimeons
performed during the whole time. The details on the extraction of the spectra and on the fitting procedures are described in
Section 2.3. For all the observations performed before 2009 December we made use of PCA and HEXTE data while for the
remaining observations only PCA data were available. Here, we report the values of the parameters used to fit the spectra,
as well as the unabsorbed fluxes in the 3 – 25 keV energy range.
Obs. ID χ2/d.o.f fluxa(erg/s/cm2) Γ kT (keV) Rin
b
√
( cos(θ)) (km)
PCA+HEXTE
91094-01-01-00 83.31/87 44.33 1.55±0.05 1.37±0.15 2.01±0.28
91094-01-01-01 120.75/87 66.08 1.55±0.02 1.35±0.05 3.04±0.16
91094-01-01-02 73.10/87 68.57 1.57±0.02 1.35±0.05 3.08±0.17
91094-01-01-03 107.74/87 69.79 1.53±0.02 1.38±0.04 3.08±0.14
91094-01-01-04 92.04/87 74.07 1.56±0.02 1.35±0.05 3.27±0.17
91094-01-02-00 78.49/87 72.22 1.50±0.02 1.43±0.04 2.92±0.12
91094-01-02-01 86.18/87 72.47 1.54±0.02 1.40±0.05 2.86±0.16
91094-01-02-02 69.91/87 71.29 1.49±0.02 1.46±0.04 2.82±0.12
91094-01-02-03 69.79/87 68.59 1.49±0.02 1.45±0.05 2.66±0.13
91423-01-01-00 77.97/87 71.08 1.51±0.01 1.41±0.04 2.78±0.13
91423-01-01-04 86.18/87 73.97 1.58±0.02 1.34±0.04 3.35±0.17
91423-01-02-00 69.66/87 67.35 1.48±0.02 1.40±0.05 2.81±0.14
91423-01-02-05 72.45/87 66.11 1.51±0.02 1.40±0.05 2.61±0.15
91423-01-02-06 80.69/87 64.39 1.48±0.02 1.39±0.05 2.67±0.14
91423-01-03-00 72.97/87 58.95 1.45±0.02 1.42±0.05 2.44±0.12
91423-01-03-02 68.30/87 56.96 1.48±0.02 1.47±0.05 2.22±0.12
91423-01-03-03 96.17/87 57.78 1.47±0.02 1.49±0.05 2.25±0.12
91423-01-03-04 92.19/87 54.62 1.46±0.02 1.47±0.05 2.22±0.11
91423-01-03-06 83.82/87 49.98 1.48±0.02 1.41±0.06 2.14±0.14
91423-01-03-07 76.71/87 56.34 1.44±0.01 1.46±0.04 2.30±0.10
91423-01-04-00 86.10/87 48.22 1.44±0.02 1.48±0.05 2.08±0.11
91423-01-04-01 74.71/88 48.03 1.46±0.02 1.46±0.05 2.05±0.11
91423-01-04-02 86.27/88 46.22 1.43±0.02 1.47±0.05 2.05±0.11
91423-01-04-03 89.70/88 44.29 1.39±0.02 1.48±0.05 2.13±0.10
91423-01-04-04 99.52/88 44.06 1.42±0.02 1.51±0.05 1.92±0.10
91423-01-04-05 74.52/88 44.40 1.48±0.03 1.40±0.08 2.03±0.16
91423-01-05-01 63.51/88 36.98 1.43±0.02 1.53±0.06 1.63±0.09
91423-01-05-02 98.59/88 34.14 1.44±0.02 1.46±0.07 1.61±0.11
91423-01-06-00 71.49/88 32.27 1.39±0.03 1.63±0.06 1.36±0.08
91423-01-06-01 58.51/88 28.91 1.43±0.03 1.56±0.08 1.21±0.10
91423-01-06-03 105.86/88 26.53 1.44±0.03 1.53±0.08 1.23±0.10
91423-01-06-04 68.34/88 27.79 1.44±0.04 1.65±0.12 1.04±0.13
91423-01-06-05 75.86/88 28.61 1.43±0.05 1.64±0.13 1.09±0.15
91423-01-06-06 110.66/88 27.02 1.39±0.05 1.60±0.11 1.20±0.13
91423-01-06-07 82.22/88 27.54 1.37±0.08 1.46±0.29 1.23±0.28
91423-01-07-00 91.16/88 24.66 1.41±0.04 1.60±0.10 1.16±0.12
91423-01-07-01 75.52/88 23.45 1.41±0.04 1.53±0.10 1.22±0.11
91423-01-08-00 86.03/88 20.46 1.38±0.04 1.64±0.08 1.03±0.08
91423-01-08-01 83.31/88 20.61 1.45±0.03 1.52±0.10 1.08±0.10
91423-01-08-02 74.56/88 19.54 1.45±0.07 1.67±0.18 0.85±0.17
91423-01-08-03 70.16/88 18.98 1.47±0.04 1.41±0.15 1.15±0.15
91423-01-09-00 81.09/88 18.22 1.40±0.05 1.65±0.10 0.98±0.10
91423-01-10-00 65.76/88 16.03 1.44±0.05 1.66±0.13 0.78±0.11
91423-01-11-00 70.74/88 14.52 1.40±0.04 1.62±0.09 0.87±0.08
91423-01-11-01 88.77/88 12.80 1.45±0.04 1.54±0.14 0.75±0.11
91423-01-12-00 69.63/88 11.76 1.40±0.05 1.63±0.11 0.74±0.09
91423-01-12-01 82.75/88 11.10 1.43±0.05 1.56±0.12 0.77±0.10
91423-01-13-00 71.63/88 10.29 1.50±0.07 1.24±0.23 0.86±0.14
91423-01-13-01 128.58/88 10.23 1.37±0.08 1.59±0.15 0.80±0.12
91423-01-14-01 68.18/88 9.71 1.23±0.09 1.70±0.10 0.83±0.08
91423-01-15-00 86.81/88 9.50 1.46±0.06 1.81±0.25 0.53±0.12
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Table 4 (cont’d)
Obs. ID χ2/d.o.f fluxa(erg/s/cm2) Γ kT (keV) Rin
b
√
( cos(θ)) (km)
91423-01-15-01 71.73/88 9.48 1.38±0.13 1.59±0.20 0.85±0.13
91423-01-16-01 70.40/88 9.38 1.37±0.09 1.81±0.13 0.64±0.10
91423-01-17-00 105.99/88 9.03 1.48±0.08 1.72±0.25 0.48±0.11
91423-01-17-01 71.02/88 8.91 1.45±0.09 1.58±0.22 0.65±0.14
91423-01-18-00 72.38/88 7.85 1.38±0.07 1.50±0.12 0.76±0.10
91423-01-19-00 74.62/88 7.60 1.44±0.07 1.65±0.14 0.57±0.10
91423-01-19-01 83.08/88 7.62 1.30±0.17 1.82±0.18 0.59±0.14
91423-01-20-00 60.03/88 7.58 1.41±0.07 1.73±0.12 0.57±0.09
91423-01-20-01 82.75/88 7.40 1.40±0.07 1.67±0.12 0.60±0.09
91423-01-21-00 60.36/88 7.38 1.30±0.11 1.75±0.12 0.65±0.09
91423-01-21-01 97.12/88 7.47 1.40±0.11 1.93±0.16 0.49±0.12
91423-01-22-00 76.22/88 7.34 1.33±0.08 1.81±0.09 0.61±0.07
91423-01-22-01 61.75/88 7.39 1.40±0.20 1.72±0.38 0.59±0.13
91423-01-23-00 70.97/88 6.06 1.42±0.16 1.46±0.34 0.68±0.20
92082-02-01-00 66.74/88 6.02 1.33±0.13 1.79±0.13 0.54±0.10
92404-01-02-00 84.97/88 5.69 1.28±0.18 2.36±0.19 0.42±0.10
92404-01-03-00 89.91/88 7.79 1.44±0.08 1.93±0.24 0.47±0.12
93105-01-01-00 68.58/88 11.05 1.40±0.06 1.65±0.13 0.69±0.10
93105-01-02-00 73.30/88 10.99 1.43±0.05 1.67±0.13 0.65±0.10
93105-01-03-00 83.71/88 10.51 1.35±0.06 1.68±0.11 0.71±0.08
93105-01-04-00 93.57/88 10.24 1.45±0.05 1.54±0.16 0.66±0.11
93105-01-05-00 98.72/88 10.19 1.38±0.06 1.69±0.11 0.70±0.09
93105-01-06-00 87.18/88 9.98 1.39±0.06 1.61±0.12 0.72±0.09
93105-01-07-00 77.92/88 10.93 1.36±0.06 1.81±0.09 0.67±0.07
93105-01-08-00 87.97/88 11.15 1.44±0.05 1.68±0.13 0.63±0.10
93105-01-09-00 66.85/88 11.27 1.44±0.05 1.49±0.13 0.82±0.11
93105-01-10-00 79.02/88 11.28 1.40±0.05 1.82±0.09 0.63±0.08
93105-01-10-01 104.80/88 11.63 1.30±0.09 1.67±0.11 0.91±0.10
93105-01-11-00 68.75/88 10.95 1.47±0.04 1.64±0.24 0.61±0.11
93105-01-11-01 65.18/88 11.07 1.28±0.10 1.91±0.10 0.70±0.09
93105-01-12-00 76.67/88 11.63 1.42±0.05 1.62±0.11 0.75±0.09
93105-01-13-00 73.19/88 11.38 1.42±0.05 1.59±0.11 0.76±0.09
93105-01-14-00 94.38/88 10.30 1.34±0.06 1.74±0.09 0.72±0.07
93105-01-15-00 75.35/88 10.34 1.39±0.06 1.82±0.09 0.62±0.08
93105-01-16-00 91.47/88 9.98 1.42±0.05 1.77±0.11 0.59±0.06
93105-01-17-00 78.33/88 10.38 1.36±0.06 1.67±0.10 0.74±0.08
93105-01-18-00 68.70/88 9.75 1.41±0.05 1.84±0.11 0.57±0.06
93105-01-19-00 66.62/88 9.66 1.45±0.05 1.51±0.15 0.70±0.11
93105-01-20-00 82.32/88 9.91 1.39±0.06 1.58±0.12 0.75±0.09
93105-01-21-00 90.05/88 10.05 1.37±0.07 1.63±0.11 0.74±0.09
93105-01-22-00 77.88/88 9.91 1.45±0.05 1.59±0.14 0.67±0.08
93105-01-23-00 80.20/88 9.56 1.42±0.06 1.60±0.13 0.69±0.09
93105-01-24-00 68.01/88 9.49 1.44±0.05 1.73±0.12 0.58±0.06
93105-01-25-00 97.48/88 10.28 1.42±0.05 1.46±0.13 0.84±0.10
93105-01-26-00 62.39/88 10.50 1.43±0.06 1.70±0.11 0.67±0.05
93105-01-27-00 84.31/88 10.05 1.32±0.06 1.59±0.09 0.86±0.07
93105-01-28-00 94.90/88 9.38 1.33±0.06 1.68±0.10 0.73±0.07
93105-01-29-00 96.35/88 9.05 1.46±0.06 1.62±0.16 0.57±0.11
93105-01-30-00 69.02/88 9.42 1.47±0.05 1.70±0.17 0.54±0.08
93105-01-31-00 65.17/88 10.81 1.47±0.05 1.51±0.16 0.71±0.12
93105-01-32-00 84.54/88 10.96 1.46±0.06 1.78±0.14 0.56±0.10
93105-01-33-00 57.50/88 11.56 1.40±0.07 1.73±0.11 0.75±0.10
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Table 4 (cont’d)
Obs. ID χ2/d.o.f fluxa(erg/s/cm2) Γ kT (keV) Rin
b
√
( cos(θ)) (km)
93105-01-34-00 68.52/88 11.74 1.45±0.05 1.51±0.15 0.76±0.12
93105-01-35-00 47.15/88 11.19 1.45±0.05 1.40±0.17 0.90±0.10
93105-01-36-00 87.82/88 10.10 1.46±0.05 1.60±0.17 0.58±0.12
93105-01-37-00 85.98/88 10.16 1.47±0.05 1.74±0.18 0.49±0.08
93105-01-38-00 73.48/88 10.39 1.38±0.06 1.74±0.11 0.67±0.09
93105-01-39-00 85.70/88 10.31 1.38±0.06 1.65±0.11 0.70±0.09
93105-01-40-00 89.32/88 11.54 1.46±0.07 1.57±0.21 0.72±0.15
93105-01-41-00 93.80/88 11.85 1.45±0.05 1.57±0.11 0.78±0.09
93105-01-42-00 74.99/88 11.72 1.33±0.05 1.70±0.07 0.83±0.06
93105-01-43-00 63.59/88 11.16 1.38±0.05 1.86±0.08 0.63±0.04
93105-01-44-00 77.26/88 11.46 1.41±0.05 1.60±0.10 0.80±0.08
93105-01-45-00 76.65/88 10.89 1.42±0.05 1.69±0.12 0.65±0.09
93105-01-46-00 84.18/88 11.06 1.43±0.05 1.57±0.15 0.74±0.11
93105-01-47-00 77.15/88 11.98 1.45±0.04 1.52±0.11 0.84±0.09
93105-01-48-00 86.82/88 11.95 1.47±0.05 1.65±0.13 0.66±0.06
93105-01-49-00 71.76/88 13.57 1.43±0.05 1.64±0.10 0.80±0.09
93105-01-50-00 89.51/88 15.00 1.39±0.04 1.65±0.07 0.94±0.07
93105-01-51-00 76.37/88 15.38 1.48±0.04 1.50±0.11 0.95±0.10
93105-01-52-00 87.28/88 15.06 1.45±0.04 1.58±0.10 0.91±0.10
93105-01-53-00 63.56/88 15.81 1.48±0.04 1.55±0.11 0.91±0.11
93105-01-54-00 59.91/88 17.40 1.46±0.05 1.57±0.09 1.05±0.10
93105-01-55-00 93.40/88 17.64 1.51±0.04 1.56±0.11 0.97±0.12
93105-01-56-00 84.08/88 17.66 1.52±0.02 1.51±0.08 1.06±0.08
93105-01-56-01 92.54/88 17.66 1.50±0.03 1.37±0.13 1.30±0.16
93105-01-57-00 75.46/88 16.93 1.46±0.05 1.59±0.10 1.02±0.11
93105-01-57-01 85.20/88 17.00 1.47±0.05 1.55±0.11 1.01±0.13
93105-01-58-00 62.94/88 18.07 1.49±0.04 1.54±0.08 1.06±0.10
93105-01-59-00 86.57/88 17.89 1.48±0.04 1.53±0.08 1.11±0.10
93105-01-60-00 84.76/88 18.34 1.50±0.04 1.52±0.08 1.11±0.10
93105-01-61-00 87.26/88 18.85 1.53±0.04 1.49±0.09 1.12±0.12
93105-02-01-00 74.17/88 19.63 1.52±0.04 1.56±0.08 1.07±0.10
93105-02-02-00 69.88/88 20.36 1.51±0.04 1.40±0.08 1.44±0.12
93105-02-03-00 94.18/88 18.76 1.48±0.04 1.55±0.08 1.16±0.09
93105-02-04-00 92.51/88 18.50 1.46±0.04 1.57±0.07 1.14±0.08
93105-02-05-00 89.43/88 16.41 1.48±0.04 1.49±0.10 1.03±0.10
93105-02-06-00 79.75/88 16.08 1.41±0.04 1.72±0.07 0.92±0.08
93105-02-07-00 79.98/88 15.55 1.43±0.04 1.58±0.10 0.94±0.09
93105-02-08-00 94.24/88 14.84 1.41±0.05 1.67±0.08 0.88±0.08
93105-02-09-00 103.79/88 16.14 1.45±0.04 1.60±0.09 0.95±0.09
93105-02-10-00 87.26/88 16.98 1.39±0.04 1.64±0.07 1.00±0.08
93105-02-11-00 83.10/88 15.64 1.33±0.05 1.66±0.06 1.04±0.06
93105-02-12-00 78.66/88 18.78 1.46±0.04 1.54±0.07 1.19±0.09
93105-02-13-00 69.27/88 17.30 1.43±0.05 1.63±0.08 1.03±0.09
93105-02-14-00 86.88/88 17.34 1.47±0.04 1.53±0.08 1.09±0.10
93105-02-15-00 77.10/88 16.10 1.47±0.05 1.53±0.11 0.98±0.12
93105-02-16-00 97.43/88 17.58 1.56±0.04 1.34±0.17 1.13±0.17
93105-02-17-00 66.59/88 16.78 1.47±0.04 1.51±0.08 1.11±0.09
93105-02-18-00 84.95/88 17.72 1.48±0.04 1.48±0.09 1.17±0.11
93105-02-19-00 84.91/88 19.27 1.51±0.04 1.50±0.07 1.27±0.10
93105-02-20-00 55.14/88 19.82 1.54±0.04 1.43±0.07 1.39±0.11
93105-02-21-00 58.91/88 17.76 1.50±0.04 1.60±0.09 0.96±0.10
93105-02-22-00 97.88/88 18.18 1.51±0.04 1.55±0.08 1.09±0.10
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Table 4 (cont’d)
Obs. ID χ2/d.o.f fluxa(erg/s/cm2) Γ kT (keV) Rin
b
√
( cos(θ)) (km)
93105-02-23-00 79.49/88 18.21 1.57±0.06 1.08±0.26 2.01±0.55
93105-02-23-01 102.30/88 18.33 1.55±0.05 1.46±0.15 1.06±0.16
93105-02-24-00 80.74/88 14.37 1.44±0.04 1.64±0.08 0.86±0.08
93105-02-25-00 71.66/88 12.36 1.45±0.05 1.44±0.12 0.94±0.11
93105-02-26-00 79.39/88 13.50 1.43±0.05 1.59±0.09 0.90±0.09
93105-02-27-00 75.47/88 12.42 1.36±0.05 1.58±0.09 0.94±0.08
93105-02-28-00 80.74/88 11.22 1.35±0.06 1.62±0.09 0.85±0.08
93105-02-29-00 68.67/88 11.51 1.48±0.08 1.72±0.18 0.63±0.09
93105-02-30-00 74.33/88 10.75 1.32±0.08 1.84±0.11 0.75±0.05
93105-02-30-01 73.41/88 10.79 1.40±0.13 1.53±0.27 0.88±0.17
93105-02-31-00 74.64/88 12.21 1.41±0.05 1.64±0.09 0.83±0.08
93105-02-32-00 87.68/88 12.69 1.42±0.05 1.54±0.09 0.94±0.09
93105-02-33-00 79.33/88 12.40 1.45±0.05 1.63±0.11 0.75±0.10
93105-02-34-00 86.60/88 12.31 1.49±0.05 1.52±0.16 0.74±0.12
93105-02-35-00 88.48/88 13.32 1.50±0.04 1.37±0.17 0.91±0.14
93105-02-36-00 89.69/88 13.80 1.44±0.04 1.60±0.09 0.87±0.09
93105-02-37-00 67.85/88 13.89 1.44±0.04 1.59±0.09 0.90±0.09
93105-02-38-00 82.98/88 15.03 1.46±0.05 1.57±0.10 0.97±0.10
93105-02-40-00 88.12/88 16.84 1.40±0.05 1.65±0.06 1.08±0.07
93105-02-41-00 76.25/88 16.37 1.44±0.04 1.57±0.07 1.09±0.09
93105-02-42-00 66.86/88 14.72 1.46±0.04 1.51±0.10 1.00±0.10
93105-02-43-00 71.36/88 15.64 1.42±0.04 1.64±0.07 0.98±0.08
93105-02-44-00 77.14/88 16.49 1.51±0.04 1.49±0.12 0.98±0.12
93105-02-46-00 72.16/88 17.10 1.47±0.04 1.60±0.07 1.05±0.09
93105-02-47-00 76.74/88 18.90 1.51±0.04 1.40±0.09 1.37±0.13
93105-02-48-00 93.38/88 19.49 1.51±0.04 1.43±0.07 1.44±0.11
93105-02-50-00 94.03/88 21.00 1.59±0.03 1.43±0.07 1.43±0.12
93105-02-52-00 80.38/88 18.42 1.51±0.04 1.48±0.07 1.26±0.10
93105-02-54-00 86.20/88 20.14 1.64±0.04 1.39±0.08 1.40±0.13
93105-02-55-00 86.27/88 20.58 1.58±0.04 1.26±0.06 2.11±0.16
93105-02-56-00 99.70/88 20.23 1.61±0.04 1.40±0.05 1.78±0.11
93105-02-57-00 106.15/88 19.51 1.68±0.04 1.26±0.05 2.32±0.14
93105-02-58-00 29.40/42 18.71 1.72±0.03 0.83±0.05 1.85±0.10
PCA only
93119-02-01-00 23.55/45 10.04 1.50±0.03 1.37±0.26 0.63±0.14
93119-02-02-00 33.43/45 9.84 1.45±0.04 1.72±0.14 0.58±0.07
95105-01-01-00 35.82/42 16.01 1.82±0.02 1.06±0.17 2.79±0.44
95105-01-02-00 41.03/42 15.89 1.76±0.02 1.07±0.12 2.89±0.43
95105-01-03-00 37.78/42 11.71 1.89±0.03 0.75±0.03 9.62±0.95
95105-01-04-00 47.98/42 13.16 1.87±0.04 0.84±0.04 6.86±0.90
95105-01-05-00 48.66/42 8.04 1.74±0.05 0.70±0.00 13.86±0.25
95105-01-06-00 34.58/42 10.65 1.85±0.04 0.78±0.03 8.16±0.75
95105-01-07-00 31.71/42 14.87 1.79±0.02 0.88±0.09 4.39±0.80
95105-01-08-00 45.39/45 14.22 1.75±0.03 1.30±0.09 1.43±0.14
95105-01-09-00 42.19/45 14.48 1.67±0.03 1.39±0.05 1.66±0.09
95105-01-10-00 58.90/45 13.63 1.84±0.02 1.19±0.09 1.84±0.18
95105-01-11-00 35.95/42 11.54 1.94±0.03 0.81±0.05 6.06±0.83
95105-01-12-00 44.66/42 7.82 1.81±0.07 0.67±0.01 13.85±1.77
95105-01-12-01 33.04/42 7.45 1.75±0.04 0.69±0.01 13.86±0.34
95105-01-12-02 37.30/42 7.37 1.70±0.07 0.69±0.00 13.86±1.05
95105-01-13-00 65.67/42 7.15 1.80±0.03 0.68±0.00 13.86±0.23
95105-01-13-02 45.58/45 8.12 2.06±0.03 0.60±0.01 13.86±2.32
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Table 4 (cont’d)
Obs. ID χ2/d.o.f fluxa(erg/s/cm2) Γ kT (keV) Rin
b
√
( cos(θ)) (km)
95105-01-13-03 34.38/45 6.75 1.97±0.04 0.67±0.01 13.86±0.47
95105-01-14-00 44.13/42 7.09 1.77±0.05 0.68±0.01 13.86±0.52
95105-01-14-01 56.79/45 9.86 2.03±0.03 0.66±0.10 8.89±2.70
95105-01-14-02 63.25/45 9.32 2.01±0.04 0.86±0.13 4.12±0.81
95105-01-14-03 38.09/45 7.32 2.03±0.03 0.63±0.01 13.86±0.65
95105-01-15-00 51.40/45 9.96 2.01±0.03 0.72±0.10 6.87±1.61
95105-01-15-01 52.75/45 9.27 2.05±0.03 0.68±0.11 7.73±2.24
95105-01-16-00 86.50/45 6.13 1.96±0.02 0.67±0.00 13.86±0.11
95105-01-16-01 50.19/45 7.66 2.06±0.02 0.61±0.01 13.86±1.13
95105-01-17-00 39.61/45 12.24 1.82±0.03 1.18±0.07 1.99±0.16
95105-01-17-01 43.60/45 12.54 1.79±0.03 1.25±0.09 1.68±0.16
95105-01-18-00 32.50/42 12.24 1.75±0.01 0.87±0.07 3.91±1.01
95105-01-18-01 54.47/45 11.67 1.83±0.04 1.20±0.13 1.73±0.21
95105-01-19-00 22.33/45 12.14 1.72±0.07 1.40±0.20 1.25±0.23
95105-01-19-01 30.80/45 12.13 1.63±0.16 1.78±0.21 0.93±0.29
95105-01-19-02 52.85/45 11.88 1.73±0.07 1.40±0.25 1.10±0.23
95105-01-19-03 32.22/45 12.11 1.85±0.02 0.06±0.19 0.86±0.32
95105-01-19-04 54.46/45 11.86 1.62±0.05 1.43±0.11 1.24±0.12
95105-01-20-00 41.61/45 11.53 1.64±0.03 1.33±0.10 1.25±0.12
95105-01-20-01 23.22/45 12.14 1.67±0.04 1.20±0.13 1.68±0.23
95105-01-21-00 22.91/45 11.55 1.68±0.07 1.55±0.23 0.85±0.21
95105-01-21-01 34.26/45 11.72 1.60±0.04 1.40±0.11 1.27±0.13
95105-01-22-00 39.09/45 10.53 1.59±0.03 1.51±0.11 0.85±0.09
95105-01-22-01 43.01/45 10.33 1.53±0.05 1.43±0.15 1.02±0.13
95105-01-23-00 26.21/45 10.33 1.60±0.04 1.48±0.16 0.82±0.12
95105-01-23-01 43.58/45 9.33 1.60±0.05 1.55±0.23 0.62±0.14
95105-01-24-00 22.99/45 7.94 1.50±0.06 1.89±0.11 0.54±0.08
95105-01-25-00 36.32/45 8.35 1.48±0.05 1.57±0.14 0.78±0.10
95105-01-25-01 33.13/45 8.29 1.44±0.05 1.57±0.11 0.85±0.08
95105-01-26-00 43.27/45 8.70 1.54±0.04 1.48±0.15 0.80±0.11
95105-01-26-01 26.57/45 9.42 1.58±0.05 1.55±0.27 0.62±0.13
95105-01-27-00 35.04/45 9.96 1.60±0.05 1.62±0.53 0.51±0.18
95105-01-27-01 45.05/45 10.06 1.68±0.11 4.41±2.22 0.09±0.03
95105-01-28-00 32.54/45 10.84 1.53±0.04 1.66±0.12 0.74±0.09
95105-01-28-01 43.25/45 11.09 1.68±0.01 0.43±0.06 13.86±6.91
95105-01-29-00 39.01/45 11.80 1.49±0.06 1.80±0.12 0.79±0.10
95105-01-29-01 45.76/45 12.42 1.57±0.04 1.45±0.12 1.13±0.11
95105-01-30-00 30.74/45 11.63 1.59±0.03 1.54±0.15 0.77±0.10
95105-01-30-01 40.24/45 11.18 1.61±0.05 1.60±0.27 0.64±0.17
95105-01-31-00 27.86/45 11.50 1.54±0.04 1.48±0.12 1.05±0.11
95105-01-31-01 30.13/45 12.72 1.62±0.04 1.45±0.22 0.81±0.15
95105-01-32-00 40.44/45 12.45 1.57±0.04 1.54±0.12 0.94±0.11
95105-01-32-01 36.22/45 12.52 1.63±0.04 1.33±0.27 0.94±0.18
95105-01-33-00 40.95/45 13.02 1.67±0.03 1.05±0.31 1.43±0.42
95105-01-33-01 30.23/45 13.12 1.65±0.04 1.36±0.27 0.98±0.20
95105-01-34-00 42.68/45 12.92 1.64±0.04 1.26±0.24 1.11±0.22
95105-01-34-01 40.05/45 13.12 1.56±0.04 1.52±0.12 1.06±0.12
95105-01-35-00 49.25/45 12.65 1.55±0.04 1.57±0.13 0.94±0.11
95105-01-35-01 41.15/45 13.47 1.60±0.05 1.43±0.18 1.10±0.17
95105-01-36-00 24.93/45 13.10 1.56±0.05 1.61±0.12 0.91±0.11
95105-01-37-00 41.62/45 12.46 1.64±0.02 1.23±0.23 0.94±0.20
95105-01-37-01 34.21/45 12.23 1.59±0.03 1.55±0.15 0.79±0.11
MNRAS 000, 1–30 (2019)
Long term variability of Swift J1753.5-0127 29
Table 4 (cont’d)
Obs. ID χ2/d.o.f fluxa(erg/s/cm2) Γ kT (keV) Rin
b
√
( cos(θ)) (km)
95105-01-38-00 33.78/45 13.07 1.61±0.04 1.58±0.18 0.76±0.14
95105-01-38-01 44.35/45 13.70 1.59±0.04 1.61±0.10 0.93±0.10
95105-01-39-00 37.09/45 13.14 1.58±0.03 1.53±0.13 0.87±0.10
95105-01-39-01 46.23/45 12.87 1.55±0.04 1.63±0.11 0.86±0.09
95105-01-40-00 42.43/45 13.59 1.63±0.03 1.39±0.18 0.98±0.16
95105-01-40-01 44.35/45 14.26 1.62±0.03 1.33±0.17 1.18±0.18
95105-01-41-00 34.28/45 14.21 1.62±0.04 1.43±0.14 1.05±0.14
95105-01-41-01 29.50/45 13.81 1.55±0.04 1.67±0.11 0.89±0.10
95105-01-42-00 46.44/45 13.46 1.65±0.04 1.25±0.32 1.05±0.24
95105-01-42-01 54.24/45 13.66 1.54±0.04 1.69±0.09 0.89±0.08
95105-01-43-00 38.31/45 13.16 1.58±0.03 1.45±0.14 0.95±0.12
96105-01-01-00 37.06/42 13.64 1.87±0.02 0.82±0.06 5.22±1.21
96105-01-02-00 41.22/45 13.17 1.72±0.03 1.37±0.11 1.18±0.12
96105-01-03-00 53.72/45 12.37 1.67±0.03 1.35±0.19 0.98±0.15
96105-01-03-01 36.02/45 12.54 1.64±0.03 1.46±0.11 1.03±0.11
96105-01-04-00 36.08/45 12.08 1.61±0.04 1.60±0.11 0.86±0.10
96105-01-04-01 36.45/45 11.59 1.65±0.04 1.50±0.22 0.75±0.15
96105-01-05-00 29.64/45 11.85 1.62±0.03 1.27±0.12 1.33±0.16
96105-01-06-00 25.56/45 12.51 1.62±0.05 1.47±0.11 1.19±0.13
96105-01-06-01 31.63/45 12.15 1.62±0.04 1.39±0.13 1.16±0.14
96105-01-07-00 36.13/45 12.48 1.83±0.03 0.57±0.11 7.71±3.73
96105-01-09-00 57.50/45 11.39 2.03±0.02 0.54±0.02 13.86±4.02
96105-01-10-00 46.16/45 12.17 1.91±0.05 0.65±0.13 7.02±3.18
96105-01-10-01 54.81/45 12.14 1.78±0.04 1.31±0.10 1.56±0.16
96105-01-10-02 46.27/45 12.32 1.75±0.04 1.26±0.13 1.50±0.18
96105-01-11-00 53.71/45 11.96 1.78±0.03 1.19±0.18 1.28±0.22
96105-01-11-01 49.23/45 11.48 1.62±0.09 1.49±0.21 1.06±0.23
96105-01-11-02 35.72/45 11.06 1.58±0.09 2.03±0.15 0.60±0.15
96105-01-12-00 50.16/45 11.40 1.66±0.07 1.29±0.29 1.31±0.27
96105-01-12-01 55.88/45 11.11 1.63±0.13 1.89±0.59 0.54±0.27
96105-01-12-02 31.68/45 10.02 1.62±0.06 1.61±0.25 0.65±0.17
96105-01-13-00 39.92/45 9.94 1.55±0.07 1.60±0.17 0.88±0.14
96105-01-14-00 39.95/45 9.24 1.64±0.15 2.17±2.17 0.31±0.15
96105-01-14-01 37.31/45 9.71 1.61±0.11 1.74±0.44 0.60±0.25
96105-01-15-00 37.78/45 8.93 1.61±0.06 1.72±0.30 0.49±0.16
96105-01-15-01 30.90/45 7.85 1.47±0.07 1.90±0.14 0.54±0.10
96105-01-16-00 31.45/45 7.50 1.51±0.06 1.56±0.19 0.68±0.11
96105-01-16-01 31.99/45 6.89 1.69±0.11 4.86±4.86 0.03±0.01
96105-01-17-00 36.98/45 7.52 1.44±0.08 1.63±0.17 0.76±0.10
96105-01-17-01 39.63/45 7.42 1.60±0.07 1.40±0.61 0.51±0.26
96105-01-18-00 39.68/45 6.96 1.50±0.06 1.35±0.18 0.95±0.15
96105-01-18-01 41.58/45 7.14 1.37±0.06 1.80±0.09 0.67±0.05
96105-01-19-00 56.20/45 7.24 1.46±0.09 1.84±0.18 0.57±0.11
96105-01-19-01 31.16/45 7.63 1.57±0.07 1.09±0.51 1.16±0.39
96105-01-20-00 41.36/45 6.89 1.51±0.08 1.72±0.24 0.53±0.13
96105-01-20-01 54.25/45 6.54 1.50±0.07 1.59±0.22 0.63±0.11
96105-01-21-00 30.41/45 6.69 1.47±0.08 1.91±0.16 0.49±0.11
96105-01-21-01 29.30/45 6.98 1.61±0.06 1.34±1.34 0.38±0.19
96105-01-21-02 31.39/45 7.45 1.42±0.06 1.62±0.15 0.73±0.09
96105-01-22-00 31.93/45 7.80 1.60±0.06 1.28±0.66 0.75±0.21
96105-01-22-01 30.40/45 9.03 1.63±0.06 1.65±1.65 0.39±0.20
96105-01-23-00 36.23/45 9.05 1.56±0.07 1.43±0.37 0.80±0.20
MNRAS 000, 1–30 (2019)
30 Qingcui Bu et al.
Table 4 (cont’d)
Obs. ID χ2/d.o.f fluxa(erg/s/cm2) Γ kT (keV) Rin
b
√
( cos(θ)) (km)
96105-01-23-01 35.79/45 9.52 1.60±0.04 1.68±0.21 0.54±0.13
96105-01-24-00 40.04/45 10.22 1.58±0.04 1.55±0.19 0.71±0.12
96105-01-25-00 35.24/45 10.33 1.50±0.05 1.61±0.12 0.86±0.09
96105-01-25-01 29.27/45 10.70 1.57±0.05 1.62±0.17 0.72±0.12
96105-01-25-02 53.39/45 9.18 1.60±0.05 1.51±0.28 0.65±0.16
96105-01-26-00 34.27/45 9.19 1.54±0.07 1.49±0.26 0.82±0.17
96105-01-26-01 42.63/45 8.44 1.52±0.08 1.60±0.23 0.72±0.14
96105-01-27-00 30.84/45 8.12 1.57±0.07 1.49±0.52 0.57±0.20
96105-01-28-00 41.14/45 7.55 1.46±0.09 1.65±0.20 0.71±0.12
96105-01-28-01 31.89/45 7.04 1.67±0.17 3.29±1.17 0.15±0.05
96105-01-29-00 30.66/45 8.50 1.52±0.07 1.71±0.19 0.61±0.12
96105-01-29-01 34.22/45 8.71 1.62±0.08 1.72±1.72 0.43±0.22
96105-01-30-00 29.22/45 9.26 1.59±0.06 1.68±0.38 0.48±0.17
96105-01-30-01 34.44/45 9.52 1.50±0.05 1.68±0.15 0.68±0.10
96105-01-31-00 45.32/45 10.00 1.58±0.04 1.49±0.20 0.75±0.13
96105-01-31-01 32.46/45 11.10 1.61±0.05 1.58±0.25 0.66±0.15
96105-01-32-00 28.70/45 11.02 1.60±0.05 1.52±0.28 0.67±0.16
96105-01-32-01 38.28/45 11.12 1.58±0.05 1.58±0.23 0.70±0.15
96105-01-33-00 30.73/45 11.10 1.58±0.04 1.49±0.18 0.79±0.13
96105-01-33-01 42.94/45 10.45 1.63±0.06 1.78±0.53 0.43±0.20
96105-01-34-00 30.58/45 11.36 1.49±0.06 1.62±0.14 0.92±0.12
96105-01-34-01 32.13/45 10.58 1.62±0.05 1.69±0.32 0.51±0.17
96105-01-35-00 45.48/45 11.52 1.52±0.05 1.65±0.13 0.78±0.10
96105-01-35-01 37.96/45 10.85 1.51±0.05 1.75±0.11 0.73±0.09
96105-01-36-00 34.24/45 10.68 1.60±0.05 1.32±0.35 0.88±0.22
96105-01-36-01 51.27/45 10.30 1.54±0.06 1.80±0.21 0.55±0.14
96105-01-38-00 45.24/45 10.27 1.62±0.04 1.29±0.91 0.57±0.27
96105-01-38-01 22.00/45 10.33 1.60±0.05 1.23±0.41 0.91±0.26
Note. — a: The value of the flux is in units of 10−10erg/s/cm2. b: The inner disc radius can be derived from the normalization
N of the diskbb component: Rin = D10 ∗
√
(N)/
√
( cos(θ)), where D10 is the source distance in units of 10 kpc and θ is the disc
inclination. We used D= 8 kpc to calculate the Rin.
This paper has been typeset from a TEX/LATEX file prepared by
the author.
MNRAS 000, 1–30 (2019)
